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Abstract 
The principal aim of the study was to investigate the extent and under which conditions does 
local-level trade in Adansonia digitata, Ziziphus spina-christi and Balanites aegyptiaca fruits 
contribute to rural development- poverty alleviation- in Rashad of Nuba Mountains, Sudan. 
Purposive sampling technique was applied to select the 221 household collectors and 62 
household traders in 2008/2009. Quantitative and qualitative data were collected through 
several methods including interviews, household survey, market surveys, direct observations, 
and through literature review. Both quantitative and qualitative methods were used to analyze 
the production-to-consumption system (PCS) of the three products and to assess their 
contribution to household income and expenditure. The results indicate that the contribution 
to total household‟s income was 51%, 42% and 26% for A. digitata, Z. spina-christi and B. 
aegyptiaca fruits, respectively. The A. digitata fruits case study represents accumulative and 
subsistence livelihood strategies; while Z. spina-christi and B. aegyptiaca fruits case studies 
represent a subsistence livelihood strategy for the households. The results also show that the 
financial returns from local-level trade in the selected NTFPs were negatively affected by 
different factors related to products markets, base resource, participants‟ attributes, and the 
political environment under which the products are traded. The study concluded that any 
assumption regarding the potential of the NTFPs case studies to affect rural development 
positively depends on the role of the product in financial capital creation and the related 
accumulative strategy. Thus, attention paid to not assume that all NTFPs have a potential for 
rural development- push people out of poverty.  To promote the local-level trade in the 
studied NTFPs and influence future direction of their financial returns toward accumulative 
strategy, interventions and supports (e.g. access to microfinance, capacity building and 
organization of the actors, market information and resource management) are important. 
  
 
xii 
 
Kurzfassung 
Das Hauptziel der Studie bestand darin zu untersuchen, in welchem Maße und unter welchen 
Bedingungen der Handel mit Früchten von Adansonia digitata, Ziziphus spina-christi und 
Balanites aegyptiaca zur Armutsbekämpfung in Rashad im Gebirge Nuba Mountains, Sudan 
beiträgt. Das zielgerichtete Probenahmeverfahren wurde eingesetzt, um 221 Sammler und 62 
Händler von Haushalten im Zeitraum 2008/2009 auszuwählen. Quantitative und qualitative 
Daten wurden durch mehrere Methoden erhoben, die Interviews, Haushaltserhebungen, 
direkte Beobachtungen sowie Literaturanalysen umfassen. Sowohl quantitative als auch 
qualitative Methoden kamen zum Einsatz, um das System von der Produktion zur 
Konsumption der drei Produkte zu analysieren und deren Beitrag zu den Einnahmen und 
Ausgaben der Haushalte zu beurteilen. Die Ergebnisse zeigen, dass der Beitrag zum 
Haushaltsgesamteinkommen 51%, 42% bzw. 26% für A. digitata, Z. spina-christi bzw. B. 
aegyptiaca Früchte betrug. Die A. digitata Früchte-Fallstudie zeigt akkumulations- und 
eigenbedarfsorientierte Lebensunterhalts- und Erwerbsstrategien; während die Fallstudien zu 
den Früchten von Z. spina-christi und B. aegyptiaca eine Eigenbedarfs-
Lebensunterhaltsstrategie für die Haushalte darstellen. Die Ergebnisse zeigen auch, dass die 
finanzielle Rendite vom Handel auf lokaler Ebene mit ausgewählten NTFP„s 
(Nichtholzprodukten) durch verschiedene Faktoren negativ beeinflusst wurde, die in 
Beziehung stehen mit den Märkten für die Erzeugnisse, mit der Ressource Baum, den 
Einstellungen der Teilnehmer und dem politischen Umfeld, in welchem die Produkte 
gehandelt wurden. Die Untersuchung legt den Schluss nahe, dass jede Annahme bezüglich 
des Potentials von NTFP-Fallstudien, die ländliche Entwicklung positiv zu beeinflussen, von 
der Rolle des Produkts bei der Bildung von Finanzkapital und der damit in Beziehung 
stehenden akkumulativen Strategie abhängig ist. Somit wird die Aufmerksamkeit darauf 
gelenkt, dass nicht angenommen werden kann, dass alle NTFP„s ein Potenzial für die 
ländliche Entwicklung haben, und somit die Menschen aus der Armut herausführen. Den 
Handel der untersuchten NTFP‟s auf lokaler Ebene zu fördern, und die künftige Richtung des 
finanziellen Gewinns hinsichtlich akkumulativer Strategie, Interventionen und 
Hilfeleistungen (z.B. Zugang zu Mikrofinanzen, Kapazitätsaufbau und Organisation von 
Akteuren, Marktinformationen und Ressourcenmanagement) zu beeinflussen, ist bedeutsam.
 
1 
 
1 Introduction 
Trade of non timber forest products (NTFPs) for income generation is not new; some 
products such as rattan, Shea butter, chew sticks and rubber, gum Arabic, etc, have been 
traded for centuries (de Beer and McDermott, 1996; Sunderland et al., 2004). However, in 
recent decades these markets in many countries have expanded, due to both the entry of new 
products into the market and growth in existing trade. This expansion reflects a growing 
recognition of the contribution made by many NTFPs to rural economies, both in terms of 
supporting subsistence and as a means of generating financial income (Arnold and Ruiz 
Perez, 1998; Belcher, 2003). At the same time, the exploitation of NTFPs is widely believed 
to be relatively compatible with forest conservation as collecting NTFPs is generally 
considered to be less damaging to forest resources than timber extraction (Arnold and Ruiz 
Perez, 1998; Belcher, 2003; Peters, 1996). Consequently, trading NTFPs potentially offers a 
means of concurrently achieving both conservation and development goals (Plotkin and 
Famolare, 1992; Counsell and Rice, 1992). 
However, recent reviews suggest that studies may have been unduly optimistic about the 
potential contribution NTFPs make to poverty alleviation (Ros-Tonen and Wiersum, 2005; 
Sheil and Wunder, 2002). Many NTFPs have been harvested destructively or unsustainably, 
resulting in resource degradation (Peters, 1996). In a comprehensive review of NTFPs 
commercialization, Neumann and Hirsch (2000) also point out that sale of NTFPs often tend 
to provide a low level of income for the poorest section of communities, rather than 
providing a source of socioeconomic development. NTFPs trade may actually be responsible 
for creating, rather than alleviating poverty. However, the term “NTFPs” includes a very 
wide range of forest products and marketing systems and although some NTFPs appear to be 
successful for poverty alleviation, others are harvested very intensively in a way that results 
in some actors being excluded from the process (Belcher, 2003). 
Given that NTFPs are highly diverse in terms of their ecological and socioeconomic 
characteristics, there is a need to define which NTFPs have particular potential for poverty 
alleviation, and identify the conditions under which their use and sale is likely to make a 
positive contribution to rural development (Belcher, 2003; Lawrence, 2003). Such 
information would help reduce the misdirection of donor investments identified by Sheil and 
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Wunder (2000). However, the high diversity of NTFPs challenges the development of a 
theoretical framework that would enable potential impact or outcomes of NTFPs case studies 
to be compared and evaluated. The scientific literature relating to NTFPs, although abundant, 
tends to be characterized by detailed investigations of individual case studies, with relatively 
little attention given to synthesis, generality, or theory (Neumann and Hirsch, 2000).  
Moreover,  economic valuation of the NTFPs alone is insufficient, as it does not take into 
account political, socio-economical and cultural factors (Ticktin, 2004; Hiremath, 2004). The 
socioeconomic and institutional factors are important as they determine the context of the 
market chain and influence the actual value of the NTFP (Dorp et al., 1998). 
The lack of an analytical framework that would enable the integration and comparison of 
results from different case studies hinders theory developments (Arnold and Ruiz Perez, 
1996). Researchers at the Centre for International Forestry Research (CIFOR) in Indonesia 
have recently developed an analytical approach for classifying NTFPs case studies and 
assessing their development potential, using multivariate statistical approaches. The method 
aims to simplify the diversity of NTFPs case studies by identifying “typologies”, or groups of 
case studies depending on common characteristics. Cases were grouped into classes, 
according to different household economic strategies: copping, diversified, accumulative, and 
specialized, based roughly on the level of integration into the cash economy and the 
proportion of household income contributed by the NTFP (Ruiz Perez et al., 2004). Such 
analyses may be of value in highlighting broad groupings of NTFPs case studies. However, 
the existence of separate strategies remains open to doubt; data presented by CIFOR illustrate 
continuous variation among the case studies with respect to the variables considered. These 
groupings and associations of NTFPs case studies are often inappropriate for understanding 
their roles in rural development. The degree of importance or dependence of household on 
NTFP livelihood strategies (Godoy et al., 1993) is obtained by understanding how household 
incomes from NTFPs are spent. 
Most of models of NTFPs trading that are available are conceptual in nature (Wilkei and 
Godoy, 1996; Homma, 1996). As noted by Arnold and Ruiz Rerez (1998), deterministic 
models for management and use of NTFPs are likely to have limited applicability because of 
the complexity and variability of the situations under which NTFPs trading takes place. 
Furthermore, as an interdisciplinary focus is an essential feature of NTFPs research 
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(Neumann and Hirsch, 2000), an analytical framework, that enables different case studies‟ 
results to be integrated, evaluated, and compared, is necessary. In order to make such 
evaluations and comparisons, multiple case studies using the same approach and 
methodology are required (Ruiz Perez and Byron, 1999; Belcher and Ruiz Perez, 2001; 
Shackleton et al., 2001; Marshal et al., 2003). 
1.1 Research problems and justifications 
In spite of growth in local trade of NTFPs in the Nuba Mountains -where the field study was 
carried out- and particularly their importance for rural communities, relatively little is known 
about the extent to which the activity contributes to rural development-financial capital 
creation for alleviating poverty. Therefore, efforts are needed to develop an understanding 
about the role that local-level trade plays in the development of the rural economy. Due to 
this knowledge gap, it is difficult to design development programs to build on what already 
exists in the study area. Consequently, this research is designed in recognition of the 
existence of this knowledge gap and is meant to increase the current understanding about 
how local-level trade of NTFPs in both the tropics and semi-tropics contributes to rural 
development. It will also identify, and provide an analysis of, the factors that may have an 
impact on NTFPs local trade to achieve rural development, and evaluate the opportunities 
and constraints that exist in the trade. The literature regarding the NTFPs focused on humid 
tropics regions more than drier area. Therefore, the conclusions drawn from humid regions 
are unlikely applicable in drier regions-e.g. study area- where opportunities for other income 
sources are often limited. Moreover, the large number of studies and projects that deal with 
NTFPs, people‟s understanding of the role and potential of NTFPs to contribute to livelihood 
and development objectives remained limited. Most research efforts were case studies, with 
little potential to make generalization.  
1.2 Research objectives 
The main goal of this study is to investigate the extent and under which conditions does 
local-level trade in the selected NTFPs contribute to rural development- poverty alleviation. 
Specifically, the study objectives are:  
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 To determine the contribution of NTFPs local-level trade to household cash income and   
expenditure in order to explore the potentials and failures of selected products trade in 
rural development; 
 To identify and analyze the factors that affect the income generation from local-level 
trade  in the selected NTFPs; and 
 To develop a theoretical framework to be used to comparatively evaluate the impact of 
the selected NTFPs local-local trade on rural development.  
1.3 Research questions 
To realize the objectives outlined in Section 1.2, the following questions were addressed: 
 What is the contribution of local-level trade in selected NTFPs to the household‟s 
income? What sources of cash income expenditure stem from local-level trade? 
 What are the types of livelihood strategy that local-level trade in selected products 
presented? 
 What are the factors that affect the income generation from local-level trade in selected 
NTFPs? What are the relationship directions for those factors and the income from the 
selected NTFPs local business? 
1.4 Structure of the dissertation 
This dissertation is sub-divided into eight chapters. Following the introductory chapter, 
chapter two outlines the theoretical background of this study.  It explores: a) non timber 
forest products trade; b) the global case study comparison project; c) a typology of 
household‟s economic strategies; d) factors affecting income generation from non timber 
forest products e) the concept of rural development; and f) provides variables and indicators 
used to analyse the case studies from production-to-consumption. 
Chapter 3 on research methodology explains the study area, the methods employed for data 
collection, and the statistical tools used for the study. Chapters 4, 5 and 6 describe Adansonia 
digitata, Ziziphus spina-christi, and Balanites aegyptiaca fruits case studies, respectively. A 
similar framework and structure is used for each case study (see section 3.4). Each chapter 
also provides a detailed analysis of production-to-consumption system (PCS), and the 
financial returns and expenditure from the local-level trade in selected products. 
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Chapter 7 identifies: a) the contribution of the three case studies, presented in chapters 4, 5 
and 6, to the household economic in the Rashad locality, as well as a comparative analysis of 
the results of the three case studies; b) demonstrates the factors that influence the cash 
income received from local-level trade in the selected NTFPs; and c) illustrates the lessons 
learned from the case studies as well as a general critical review of the study outcomes. 
Finally, Chapter 8 primary concerns are to develop a model that could evaluate and compare 
the rural development potential of the selected NTFPs case studies and discuss the developed 
model to explore it advantages in comparison with what were done by CIFOR.  
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2 Theoretical background 
2.1 Non timber forest product trade 
The term NTFP literally comprises all tangible products from forest orgin, except timber, and 
includes a wide range of products, such as rattan, resins, essential oils, latex, nuts, spices, 
fruits, seeds, leaves, game, fish, birds, eggs, and honey (Ros-Tonen et al., 1995). In this 
thesis, the term NTFP is used to include tree fruits from wild orgin. 
In the late 1980s, influential studies, such as the one by Peters et al. (1989), suggested that 
harvesting NTFPs in tropical forests could generate higher revenues than logging. In the 
following years, interest in NTFPs grew spectaculary, based on three propositions: a) NTFPs 
are important for local livelihoods and NTFP trade offers opportunities for development; b) 
NTFP extraction is less environmentally destructive than logging or agriculture; and c) 
increasing the commercial value of NTFPs will add value to the standing forest and will as 
such provide an incentive to maintain the forest (Arnold and Ruiz Perez, 2001). The idea that 
trade in forest products could lead to rural development without environmental destruction 
was picked up by environmental non-govenmental organizations, donors and development 
agencies. 
A lot of reviews emphasized on NTFPs (e.g. Neumann and Hirsch, 2000; Arnold and Ruiz 
Perez, 2001, Ros-Tonen and Wiersum, 2005). Most studies tempered the expectations. Some 
commentators criticized the economics of the Peters et al. (1989) study (e.g. Sheil and 
Wunder, 2002). Other studies found that NTFP values were much more modest (e.g. Godoy 
et al., 2000). Even so, enthusiasm for the approach has continued to grow even into present, 
in line with the growing attention of the international community for the potential of markets 
to contribute to development objectives (Scherr et al., 2003; Ferrand et al., 2004). 
2.2 The global case study comparison project 
To bring order to the confusion of NTFP case study results, The Centre for International 
Forestry Research (CIFOR) initiated a collaborative research project in order to compare a 
large number of NTFP case studies using a standardized method. This comparative forms the 
basis of the work presented in this thesis. The project aimed to find patterns among cases and 
develop a typology of NTFP cases, identify the opportunities and constraints offered by 
NTFPs and identify which case characteristics are associated with certain types of 
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environmental and livelihood outcomes. The project was funded by the United Kingdom‟s 
Department for International Development (DFID), with additional funding from the Dutch 
Government, the European Union and CIFOR core funding. Officially titled „Guiding 
Investment in Forest Products Conservation and Development‟, but more often referred to as 
„global case comparison‟, the project ran between 1999 and 2005. The research approach was 
based on the idea that there was already a huge amount of information from many case 
studies and development projects but that information required to be standardized to enable 
comparasion and generalization. The research project built on the method developed by Ruiz 
Perez and Byron (1999) and used a production-to-consumption system (PCS) approach 
(Belcher, 1998) to examine everything from production of the raw material through 
processing and marketing. The project was designed as a collaborative activity with a large 
number of contributors, each brining knowledge of and expertise from a particular case. 
First, a detailed methodology was developed and published (Belcher and Ruiz Perez, 2001). 
Then research collaborators and their cases were identified and selected. The criteria for 
selection were: a) the forest product has significant demonstrated trade value; b) the PCS has 
been researched and documented; and c) there is an individual or team of experts willing to 
complete the case documentation and to participate in the comparative analysis. The selection 
procedure resulted in a core group of 54 research collaborators from 47 institutions in 27 
countries, presenting a total of 61 cases- 21 cases from Asia, 17 from Africa and 23 from 
Latin America. 
In the first phase of the project the cases were described by the research collaborators in 
qualitative and quantitative ways. The qualitative descriptions were prepared as narrative 
reports describing key elements of each PCS. The narratives were organized to present a 
standard set of information to support the comparative analysis, but the authors also included 
detailed descriptions and analyzes of particular issues and opportunities in their own cases. 
The 61 reports (involving a total of 108 authors) were reviewed by collaborators within the 
project and 24 external reviewers. They have been published in three edited volumes (Kusters 
and Belcher, 2004; Sunderland and Ndoye, 2004; Alexiades and Shanley, 2004).  
Quantative descriptions of the cases were prepared using a standardized set of variables 
(„decriptors‟), based on the methodology developed by Belcher and Ruiz Perez (2001). Each 
case was documented on a data sheet, using 114 nominal, ordinal, interval and ratio variables 
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organized in categories describing various aspects of the PCS. The quantative data set was 
then explored to find patterns, identify key context variables, and create a typology of cases. 
The main results of the analyses of the descriptors were published in Ruiz Rerez et al. (2004) 
and in Belcher et al. (2005). Below is the summary of the main results of the first part of the 
research- the analysis of the descriptors and narratives. The information presented is largely 
based on Ruiz Perez et al. (2004), Belcher et al. (2005) and Belcher and Kusters (2004). 
2.3  A typology of household’s economic strategies 
The degree of integration into the cash economy should affect the household production 
strategies (Ruiz Perez et al., 2004). To analyze these relationships, Ruiz Perez et al. (2004) 
used a regression based on the total contribution of forest products (e.g. subsistence plus 
cash) to household income (y) as a function of the percentage of local household income 
earned in cash. An exponential curve demonstrated a good fit, indicating an increasing 
contribution of individual NTFPs to the household‟s economy as they move from low to high 
levels of commercialization. Cases were then grouped by quadrants demonstrating three case 
sets: a) The first set represents cases of subsistence strategy in which a NTFP is the main, and 
frequently sole, source of income for predominantly subsistence livelihoods; b) The second 
set includes cases of diversified strategy in which the household economy is well-integrated 
into a cash economy and the NTFP provides only a small proportion of total household 
income; and c) the third set includes cases involving specialized strategy in which cash-
oriented households rely on NTFPs as their main source of income. 
Similarly, Belcher et al. (2005) follow a production-to-consumption system approach (PCS) 
(Belcher, 1998) and build on the methodology proposed by Ruiz Perez and Byron (1999) to 
analyze divergent cases. The case studies represent different kind of products, production and 
market systems from a variety of geographical settings. The comparative analysis includes 21 
cases from Asia, 17 from Africa, and 23 from Latin America, with 25 countries represented. 
The study is based on cases that had already been studied and for which the data were 
available. The cases were documented using 114 nominal, ordinal, interval, and ratio 
variables organized in categories describing various aspects of the production-to-
consumption system, including: geographic setting; biological and physical characteristics of 
the products; characteristics of the raw material production system; ecological implications of 
production; socioeconomic characteristics of the raw material production system; 
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institutional characteristics of raw material producers; policies affecting raw material 
production; characteristics of the processing industry; characteristics of the trade and 
marketing system; outside interventions; and outcomes of forest-product commercialization. 
Belcher  and his colleagues grouped the case studies according to the role of the NTFP in 
household economy, with regards to: a) subsistence strategy cases which are found in 
relatively remote locations and provide cash income in households that primarily focus on 
subsistence production; b) supplementary strategy cases which are more oriented toward a 
cash economy; c) integrated strategy cases which are usually integrated with farming 
systems as a source of additional income for the household; d) specialized –natural strategy; 
and e) specialized-cultivated strategy. The two specialized groups both rely on NTFPs as the 
main sources of income. However, for the specialized–natural strategy, NTFPs production 
relies on natural regeneration, whereas in specialized-cultivated strategy the NTFPs resource 
base is cultivated and managed. 
Belcher et al. (2005) found that in the majority of cases, NTFPs production is one among 
several sources and does not result in a significant economic differentiation between NTFPs 
producing and non-producing households in the same locality. However, there are 27 cases 
(44%) in which NTFPs producers earn average incomes that are higher than local averages 
and, in a few cases, producer households have incomes that exceed the national average, 
emphasizing that in subsistence strategy households tend to generate lower incomes than 
local averages due to the gathering from wild source. However, other NTFPs characteristics 
of these cases, such as weak markets, resource tenure, and competition, may limit the 
development potential for these NTFP cases. In the integrated and supplementary cases, 
producer households tend to have higher average incomes; however, the supplementary cases 
tend to have substantially higher absolute income than integrated cases. NTFPs producers in 
both specialized categories have median incomes higher than the local average income. 
Nevertheless, the specialized-naturalsy stems provide substantially lower incomes than those 
attained from the specialized-cultivated systems (Belcher et al., 2005). 
2.4 Factors affecting household financial returns from NTFPs trade 
The „production-to-consumption system‟ approach (PCS) was recently used for identifying 
the factors influencing the outcomes of trading NTFPs across different cases (Belcher, 1998; 
Belcher and Ruiz Perez, 2001; Belcher and Kusters, 2004; Alexiades and Shanley, 2004; 
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Sunderland and Ndoye, 2004; Marshall et al., 2003). The approach has its root in agricultural 
systems research (Belcher, 2004). PCS can be considered in three dimensions (Belcher, 
2004). The first, the vertical dimension, refers to the flow of material from its production in 
the biological system, through the various transactions and processes, to final consumer. The 
second, the horizontal dimension, concerns the set of individual firms operating at a 
particular point in the market chain and the scale of activity and relationships among them. 
The third dimension is that of intensity. It relates to the amount of labour and capital that is 
used to carry out a particular function. 
The main steps of a PCS consist of raw material procurement (or cultivation), processing, 
storage, transport, marketing and sales (Marshall et al., 2003; Belcher and Schreckenberg, 
2003). Key factors to affect the NTFPs activities at each of the PCS have been highlighted by 
numerous authors (Ruiz and Byron, 1999; Belcher and Ruiz Perez, 2001; Belcher and 
Schreckenberg, 2003; Belcher and Kusters, 2004). At the raw material collection or supply 
step, factors affect supply, include sources of raw material and endowment, ecological 
characteristics of the resource base, seasonality, property rights, and access issues 
surrounding collection. At the processing and storage steps, important factors must be 
monitored such as: barrier to entry; access to technology skills and training; access to energy 
and capital; type of products; opportunities for value addition; mode of production; return to 
labor; quality control; and the level of organization between participants. 
In terms of markets and marketing, there are a host of factors, including: size and 
accessibility of markets; type of market (local, national, international); availability of 
markets; prices; and pricing strategies; transportation and communication infrastructure; 
consumer preferences, market transparency; level of organization between participants; age 
of the market; market competition; and vertical and horizontal integration. These factors are 
further complicated by the political and institutional environment. 
Ruiz Perez et al. (2004) found from their analysis of 61 case studies from Africa, Asia, and 
Latin America, that African cases tend to have lower household incomes and smaller trade 
volumes compared to other regions. Resources are predominantly unmanaged, producers‟ 
organizations tend to be informal, and there is little government intervention or private 
investment in the sector. In Asian cases, the resource base is generally managed more 
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intensively than in Africa, and thus there are more cases with a stable resource base. 
Additionally, formal producers‟ organizations are more common in Asia than Africa, and 
producers have a better understanding of their legal rights. Both government intervention and 
private investment tend to be more common in Asian cases than in Africa cases. The Latin 
America cases tend to have intermediate economic conditions and population trends, with 
more variability among the case set than in the other regions. Market trends for NTFPs in 
Latin America also vary, with a higher frequency of unstable boom and bust situations. 
Producers have a medium level of organization, and they have better knowledge about their 
rights. There is some support from government and non-government organizations; however, 
there is little private sector investment (Ruiz Perez et al., 2004). 
Boaz (2004) mentions that resource management is a key characteristic and may increase 
both the quantity of the product. Production systems that are based on naturally regenerating 
resources, without further management, are most susceptible to resource depletion, in 
particular when more households become involved in harvesting in response to a new 
opportunity (e.g. a new market or increasing prices) or need (e.g. contracting economies or 
drought). Moreover, the biology of the resource (e.g. abundance and regeneration capacity of 
the targeted part of the resource), determine the vulnerability to overharvesting. Some species 
regenerate slowly after harvest, while others respond with more vigorous growth. Pressure on 
the target population can also be indirect. The harvest of fruits may, for example, influence 
the reproduction of the tree. There are also cases when the harvesting technique compromises 
future availability. Examples of such deleterious harvesting practices are the removal of the 
top soil layer when looking for mushroom (Chen Ying Long, 2004), the cutting of mature 
trees for their fruits (Rai, 2004), and the digging up of the roots for their oil content (Rohadi, 
2004). 
Belcher et al. (2005) illustrate key indicators that determine the level of benefits that people 
get from NTFPs, such as property rights, size and accessibility of markets for NTFPs, 
product price, access to low-cost labor, infrastructure, and bargaining power. Likewise, Ruiz 
Perez et al. (2004) report that although commercial use of NTFPs provides significant 
income to some actors in each case set, its income potential is also linked to the existence of 
markets, local institutions, resource-use, infrastructure, access to skills and services, and 
conditions that have been identified in the non-farm rural economy literature. These features 
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are found less often in Africa than in Asia and most of Latin America. Thus, without access 
to such factors, the trading of NTFPs may not deliver economic improvements and may 
instead lead forest-based economies into permanent poverty. 
Similarly, Ruiz Perez and Byron (1999) conclude that positive impact of NTFPs cases on 
economic development have a strong link to positive state-sponsored regulations that offer 
clear and well-known rights to people, techniques that do not put excessive pressure on the 
resource, a transparent market, well-organized gatherers, and the existence of external support. 
At the other end of the spectrum, cases where commercial exploitation of NTFP is generally 
considered to have adverse consequences on situations where various conditions affect the 
NTFPs market, such as state regulations that confront traditional rights and that are 
inadequately understood by the people, a non-transparent market approached by many 
individual sellers with poor organization, and high pressure on the resource. The results from 
Ruiz Perez and Byron (1999) synthesize the different positions found in the current literature. 
They tend to support the importance of state intervention and the macro-policy framework as 
key differentiating factors, reinforcing the need to improve forest dwellers‟ rights, which is 
confirming the Gray (1998) and Corrie‟s (1993) critiques. However, they also suggest the 
potential for market transparency improvement, knowledge of rights, organization of people, 
and sustainable extraction as a way to change the existing situation. In this regard, Ruiz Perez 
and Byron (1999) also conclude that in order to maximize the chances of positive outcomes, 
both the macro-policy framework and the market, products, management features of the 
resources have to improve. Therefore, in the absence of suitable management practices, 
empowering people with political and tenure rights might not be enough to promote a NTFPs-
based development. Correspondingly, sound management practices and a performing market 
in the absence of suitable political and policy framework might not lead to economic 
development. 
In his study on forestry and rural development, Cochrane (2007) reports that governance and 
institutions interact with capital under the influence of external factors (markets), to give 
outputs which have the potential to give rise to rural development outcome that aleviating  the 
poverty of rural people. Similarly, Ingram and Bongers (2009) mention that the conditions 
which determine access to capitals and livelihood activities, and the way in which types of 
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capital are converted into positive outcomes,  opportunity to alleviate poverty, depend on these 
variables. 
2.5 Rural development 
The definition of rural development has been the subject of great debate and little agreement. 
As a concept, it may concentrate on income criterion in which it addresses the problem of 
rural poverty. Conversely, it may be defined as sociological concept in which the rural poor 
presents a reservoir of untapped talent-a target group that should be given the opportunity to 
enjoy the benefits through improved education, health, and nutrition. Rural development may 
mean planned change brought about by public agencies based outside the rural areas such as 
the national government and/or an international organization. The term may also represent 
the introduction of higher-level activities into the countryside (Olayiwola and Adeleye, 
2005).  
Lele (1975: 4), Abakare (1977: 7), and Mabogunje (1981: 9) define rural development as “the 
improvement in the living standard of the rural people by engaging them in productive 
activities such as the establishment of rural business that will increase their incomes”. These 
scholars view rural development as the means of raising the sustainable level of living for the 
rural poor by giving them the opportunity to develop their full potential. Michael (1992) 
observes that rural development encompasses: a) improvement in standard of living including 
empowerment, education, health and nutrition, housing, and a variety of social services; b) 
improvement in the inequality in the distribution of rural income and urban balances in 
income and economic opportunities; and c) improvement in the capacity of the rural sector to 
sustain economic returns. 
Andrew (1998) defines rural development as set of activities that improve the life and well-
being of individuals and households, particularly the mass of rural people left behind by the 
process of economic growth. According to the World Bank (1975), rural development 
includes increased production, improved food supplies and nutrition, together with basic 
services, such as health and education that not only directly improve the well-being and 
quality of life of the rural people, but also indirectly enhance their productivity and their 
ability to contribute to the national economy. Joel (2003) states that the World Bank defines 
rural development as “improving the living standards of the mass of low income population 
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residing in rural areas and making the process of the rural development self-sustaining” (Joel, 
2003, p 68). Rural development ensures the modernization and monetization of the rural 
society and the transition from its traditional isolation to integration with national economy 
(Olayiwola and Adeleye, 2005). In his study on forestry and rural development, Cochrane 
(2007) divides the outputs of rural development into four main types: creation of capitals, 
access to capitals, coordination of capitals and capital exchange.  
In this sense, rural development represents more than just promoting income generation. That 
said, for many commentators income remains an unambiguous and easily measurable 
indicator of rural development success. Financial capital creation within a rural area provides 
the foundation on which viable communities can be based, as they in turn supply the 
economic multipliers that support other business and services. Therefore, the definition of 
rural development in this thesis largely centers on economic dimensions- financial capital 
creation or accumulation, which leads to poverty alleviation. 
2.6 Variables and indicators used 
The review of the theoretical literature on the role of NTFPs in household‟s economic 
strategies, factors which are assumed to affect livelihood strategies; and rural development 
presented above, identifies a broad selection of key variables and indicators. For the NTFPs 
livelihood strategies are classified based on their contribution to household‟s total income 
and their financial expenditure sources. The key variables and indicators that influence the  
strategies outcome are markets, policy, resource and actors‟ socioeconomic aspects. These 
variables were captured from the production-to-consumption steps analysis. The NTFPs 
livelihood strategies outcomes were identified from the NTFPs financial returns and 
expenditure sources. The role of the NTFPs in rural development is financial capital creation, 
which leads to poverty alleviation (Table 2.1). 
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Table 2.1: Key variables and indicators for production-to-consumption systems and rural 
development 
PCS step Variables/indicators 
Raw material 
collection 
Sources of raw material and endowment; ecological 
characteristics of the resource base; seasonality; and property 
rights and access issues. 
Processing and storage 
 
Degree of transformation; processing steps; quantities 
processed; total number of processors; barriers to entry; access 
to technology; skills and training; access to energy and capital; 
type of product; opportunities for value addition; modes of 
production; return to labor; quality control; and level of 
participants organization. 
Markets and marketing Size and accessibility of markets; type of market (local, national, 
international); availability of markets; transportation and 
communication infrastructure; consumer preferences; market 
transparency; prices and pricing strategies; level of participant 
organization; age of the market, market competition, and market 
trends; and vertical and horizontal integration. 
Institutional 
environment 
Regulations; taxes; subsidies; government direct investment 
(research, extension, etc.); trend of state intervention; legal 
recognition/resource tenure; and relationship between state and 
traditional local laws.   
NTFPs livelihood 
strategies outcomes 
Subsistence, supplementary, integrated, specialized 
Contribution of NTFPs 
to rural development 
Financial capital creation 
Sources: production-to-consumption systems (PCS) literature 
Giving the fact that products traded at the local level, as in this study, often have short market 
chains and may only involve one or two sets of actors, does not imply that they are 
uncomplicated. The market chain may also not involve a single pathway; instead, there may 
be multiple routes or channels for moving a product to the end consumer, which is often 
referred to as subsector analysis (Haggblade and Gamser, 1991). This is frequently a feature 
of informal trade where the marketing chains are not well defined and established. Therefore, 
complexity is not only a function of the length of the chain, the number of participants 
engaged, but also the issues and constraints at particular points in and along the chain 
(Shackleton et al., 2008).  
In sum, the literature review regarding PCS presented above indicates several 
generalizations. First, the literature review presents key variables and indicators that are 
important to be examined in PCS. The objective to develop a theoretical framework that 
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compares and evaluates the outcomes from the NTFPs case studies warrants the need to 
investigate these PCS steps as major elements for the model. Secondly, the importance, 
sequence and complexity of each of the steps in the PCS, as well as the range of factors 
affecting this, may differ from product to product and situation to situation, and indeed not all 
steps may be present (Marshall et al., 2003). Thirdly, the literature review has identified a 
number of major shortcomings of previous research. Despite their general suitability in 
highlighting broad groupings of case studies according to different household economic 
strategies, the data represented by CIFOR illustrate continuous variation among case studies 
with respect to the variables considered and the method of data collection. Based on the 
above-mentioned generalizations and in an attempt to alleviate the shortcomings of past 
research, this study employed a production-to-consumption system for analysing the selected 
NTFPs case studies using the same methodology.   
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3 Research methodology 
3.1 Study area description 
3.1.1 Location and land use 
The study area is located in the north-western part of the central clay plain of the Nuba 
Mountains in the dry land savannah zone. It lies between latitudes 10
°
 and 13
°
 north and 
longitudes 29
°
 and 33
°
 east (Figure 3.1). The Rashad locality occupies a total area of 7872 
km
2
 with a population of around 241,046 (UNDP, 2003). 
 
Figure 3.1: Study Area (Rashad locality) 
The main land uses in the study area are traditional agriculture, animal husbandry, and 
forestry (Wood, 1971; Suliman, 2002; Jibear, 2003). Agriculture is the main activity and is 
practiced by all the population. Nevertheless, its contribution to household food needs is 
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declining (UNDP, 2003). The farming system is based on shifting cultivation, which involves 
regular demand for new farmland (Hassan, 2005). In addition, the locality is the main 
producer of horticultural products in Nuba Mountains (e.g. mangoes, tomatoes, onions, and 
some leafy vegetables), which are mostly marketed within the locality (UNDP, 2003).  
Socially, livestock ownership and numbers in the Rashad locality reflect wealth and prestige. 
Households also own livestock to provide milk, meat and other by-products (Nadel, 1947; 
UNDP, 2003). Livestock encompasses sheep, goats, cattle, and poultry. Generally, women 
take care of goats and poultry, while men are responsible for the rest of the livestock (Nadel, 
1947; UNDP, 2003).  
Forests cover most areas of the locality with non timber forest producing tree species. The 
type of forests are reserve forests, natural woodlands, or intentionally retained on private 
farms. NTFPs trees are passively maintained, as both propagation and management are 
generally left to nature. Inhabitants consider some of these trees as valuable sources of 
income and serve as a type of natural credit. 
3.1.2 Biophysical environment (climate, geology, soils, and vegetation) 
The climate of the study area is a tropical semi-arid type affected by the Plateau of the Nuba 
Mountains. Low temperature (average of 20°C) during winter (November-March) and 
relatively high temperatures (average 35°C) during summer (April-June) characterize this 
region. The annual rainfall ranges from 400 mm in the northern parts of the locality to over 
676 mm in the southern parts. The movement of the boundary between dry northerly winds 
and moist southerly winds controls the rainfall. The fall period extends from June to October 
(Massaud, 2007). Figure 3.2 shows the average annual rainfall, temperature and relative 
humidity in the Rashad locality from 1998-2008. 
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Figure 3.2: Average annual rainfall, temperature and relative humidity, in the Rashad 
locality from 1998-2008. 
Source: Rashad Metrological Station (1998-2008 records). 
The geology of the study area is characterized by basement complex formations, which are 
most extensively found. Nubian sandstone overlies the basement complex in the majority of 
the area (WSARP, 1982). Detritus shallow soils prevail on the top and slopes of the hills. 
Nevertheless, the plains are dominated by alluvial or clay deposits, mainly along seasonal 
streams and valleys, “Khora or Wadis”. Light and cracking clays, which are reasonably 
fertile, dominate the traditional agricultural production areas (Fami, 2009). 
The natural vegetation in the study area comprises of tree legumes dominated by the Acacia 
family as well as shrubs and annual grasses. However, the vegetation varies with soil type 
and rainfall pattern. The north and west of the locality, where the rainfall is less abundant 
(mean annual rainfall is 372 mm), have poor to moderate vegetation which includes scattered 
Acacia trees and short grasses and shrubs, while the south and east of the study area, where 
the mean annual rainfall is 712 mm, have denser vegetation comprising of Acacia and other 
trees and tall grasses (Pantuliano, 2005). 
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3.1.3 Socio-economic context  (population, livelihood and markets) 
The conflict in 1985 and its escalation in 1990s let to widespread destruction of traditional 
sources of livelihoods and massive internal displacement. This became a key factor in 
accessing to traditional farming; and in what has become a situation of recurrent poverty and 
food insecurity. Additionally, the conflict in Nuba Mountains dramatically changed the 
pattern and availability of labor opportunities in the region. The war also let to a total 
collapse of social services, including health and education (Pantuliano, 2005). 
The population was estimated at 241,046 in 2002 (UNDP, 2003), and the annual population 
growth rate is 1.38% (UNDP, 2003). There are three main livelihood groups in the study 
area, including agriculturalists and minor livestock holders, the pastoralists, and the 
town/urban groups (NMPACT, 2002). The key determinant of wealth and main form of 
income for agriculturalists and pastoralists are crop and livestock population. Household 
income is also derived from sale of labor and off-farm activities and NTFPs local-level trade. 
In economic terms, levels of food and cash incomes are determined by access to the plains 
for farming, grazing and collecting wild products, and access to markets for both goods and 
labor. 
Prior to the conflict in Nuba Mountains, local-level trade accounted for approximately 20% 
of the livelihoods in the region (UNDP, 2003). Goods that were traded included agricultural, 
livestock, wild products that occur between local traders and outsiders who are acting as 
intermediaries. Markets were abundant and consisted of two main types, namely permanent 
shops that were are owned by both local traders and outsiders, and weekly markets. The latter 
are held on particular days of the week in various villages. Opportunities for trade opened up 
with the signing of Comprehensive Peace Agreement (CPA) in the country between the 
government of Sudan and Sudan People‟s Liberation Movement/Army (SPLM/A) in 2005, 
which facilitated free movement in the region. However, cross-line trade is hampered by poor 
infrastructure, lack of access to transportation, and limited capacity (UNDP, 2003). 
NTFPs contribute significantly to household income in Nuba Mountains (El Tahir and 
Gebauer, 2004), and are the only source of income during the dry season from April to 
November, income which is used for paying for food as well as for water, education, and 
medications (UNDP, 2003; Hassan, 2005). 
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3.2 Data collection 
3.2.1 Selection of the study area 
The area selected for this study is the Rashad locality in the Nuba Mountains (Figure 2.3). 
There are a number of reasons for selecting this site, including: 
 The Rashad locality in the Nuba Mountains has been affected by civil war and ethnic 
tensions that resulted in widespread poverty; however, in most areas it is still relatively 
well endowed with NTFPs offering a variety of opportunities for local-level trade. 
 The Rashad locality lies within the savannah region and is a typical semi-arid woodland, 
selected due to the following considerations: a) previous work identified this type of 
vegetation as an important source of traded wild products (e.g. Hamad, 1998; El Tahir 
and Gebauer, 2004); and b) the savannah region constitutes the largest proportion of 
Sudan occupied by poor, rural communities. 
 The Rashad locality is limited in livelihood options and employment opportunities, 
suggesting that alternative cash income generating options may be important. 
3.2.2 Selection of the non timber forest products 
Three NTFPs trading cases from the Rashad locality in the Nuba Mountains region were 
selected to fulfil the objectives of this study. Rather than selecting cases from across the 
country, the Nuba Mountains region was chosen in order to compare NTFPs influenced by 
the same social, economic, and institutional factors. Adansonia digitata, Ziziphus spina-
christi, and Balanites aegyptiaca fruits were chosen using the following steps: 
 First, all NTFPs in the local markets in the study area were registered (about 14 
NTFPs); the NTFPs are from: Adansonia digitata, Ziziphus spina-christi, Balanites 
aegyptiaca, Borassus aethiopum, Grewia tenax, Gerwia bicolor, Hyphaene thebaica, 
Sclerocarya birrea, Tamarindus indica, Cordia abyssinica, Cordia Africana, 
Detarium senegalense, Diospyros mespiliformis, and Ximenia Americana. 
 Second, local traders were asked to determine the names of the villages where 
collection of these NTFPs concentrate (about 9 villages); 
 Third, 10 households were selected purposely in each village to rank the NTFPs 
based on their economic importance for rural households in the village; 
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 Finally, the three top-ranked NTFPs were selected and all ranks were compared 
between villages to select the most frequent top three NTFPs (85 of 90 households 
ranked the selected NTFPs as the top three). 
3.2.3 Case study methods 
Case studies allow an investigation that retains the holistic and meaningful characteristics of 
real-life events, such as individual-life cycles, organization, and managerial processes. The 
current research employs a multiple case study design (Yin, 1994). Three locally traded 
NTFPs were selected as multiple-case studies in the Rashad locality of the Nuba Mountains 
to carry out a comparative study. A similar approach and methodology was used for each 
case study. To ensure that all relevant data were collected, the study has been set down 
following the comprehensive guidelines developed by the Centre for International Forestry 
Research (CIFOR) for large global projects comparing NTFPs commercialization cases 
(Belcher and Ruiz Perez, 2001; Ruiz Perez et al., 2004). The three case studies were designed 
to explore the following: 
 The features of the primary resource base; the characteristics of household 
collectors/traders, including sex, age, educational level and marital status; and 
collectors/traders‟ reasons for entering the local-level trade in the selected NTFPs. 
 The characteristics of local-level trade or production-to-consumption systems from 
collecting to sales, for each NTFP, including products collecting sources, ownerships and 
access to primary resources, availability of NTFPs, quantities collected or traded and 
costs involved, value addition and the contribution of the local-level trade to collectors/ 
traders‟ annual gross, and net cash incomes. 
 Selected NTFPs trading, number of markets, level of organization, marketing channels 
that households followed, and prices and costs. 
 Opportunities for the sustainability and expansion of the local-level trade in the NTFPs. 
 Constraints faced by the households when they are undertaking their local-level trade 
and the financial outcomes derived from the local business. 
3.2.4 Sampling design 
One sampling strategy- purposive sampling- was used to select the households and key 
informants. The participants in this study include members of households who live and were 
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in the village or in the local markets during the survey, officials and key players further up 
the market chain, and final consumers. The actors were purposively selected to permit the 
collection of more in-depth and reliable data (Wollenberg, 2000). For each case study at the 
local level, two groups of actors were identified, collectors and traders. 
3.2.5 Data requirement and measures of variables 
The study follows a production-to-consumption system (PCS) approach (Belcher, 1998) and 
builds on the methodology proposed by Ruiz Perez and Byron (1999) to analyze divergent 
cases. Based on this methodology, a set of variables were chosen to provide data and 
information about production-to-consumption systems for selected NTFPs. In addition, the 
sustainable livelihood approach (DFID, 2000, p 5) is applied to provide data about the 
outcome from the NTFPs activities. The details of selected variables together with their 
indicators/measures are given in Table 3.1. 
Table 3.1: Variables, measures and data collection techniques. 
Variable
 
Indicators/measures Data collection 
techniques 
Key areas of production-to-consumption system for investigation 
Markets Number of markets, market access, product 
prices, costs, market organization, market 
transparency, market saturation, market 
demand, seasonality of market 
Household survey, 
market survey, key 
informant interview, 
direct observation 
Policy Taxes, capacity building   Household survey, 
market survey, key 
informant interview 
Resource base Resource tenure, resource access, seasonality, 
resource management, product availability, 
opportunity to value addition 
Household survey, 
direct observation. 
Key areas of the NTFPs livelihood strategy‟s outcomes for investigation 
NTFPs 
livelihood 
strategy 
outcomes 
Income (cash and subsistence), expenditures Household survey 
Key areas of rural development (poverty alleviation) for investigation 
NTFP local 
trade 
contribution to 
rural 
development 
Financial capital creation or accumulation: 
 access to capital to maintain or 
expanding NTFPs related activities; 
 access to capital to be used as a base to 
finance investments in alternative 
livelihood strategies 
Household survey 
Source: field survey (2008/09). 
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3.2.6 Method of data collection 
3.2.6.1 Rapid Rural Appraisal (RRA) 
Rapid Rural Appraisal (RRA) challenges researcher to create a dialogue between investigated 
communities, households, individuals and researchers. Most RRA methods are short-term 
and provide a rapid, qualitative understanding of a particular problem (Schöenhuth and 
Kievelitz, 1994). In this study, several RRA techniques and tools were applied to collect the 
required quantitative and qualitative data. These include the following: 
Secondary data review was used to provide information about the study area location, land 
use, physical, and socioeconomic contexts. Numerous documents and archival records such 
as statistics (census, Forests Policy and Legislation Acts, etc.), results of previous studies of 
NTFPs, and annual reports were collected and studied. These documents and archival records 
were collected from Forests National Corporation (FNC), rural development and 
environment departments in Khartoum and the Rashad locality. 
The interview is one of the most important sources for case study data collection (Yin, 
1994). Three types of interviews were applied in this study and these include: 
 Individual (household head) interview, an informal interview or conversation with 
individual households. This type of interview was conducted in a one-to-one 
conversational manner when interesting issues emerged during the time of research 
with the households. Questions raised were open and did not follow a specific order. 
The households were motivated to talk in a way in which they normally speak about 
what they think. Nevertheless, the conversation would be directed along the lines of 
topics specific to this study. 
 Key informant interview, a focus interview in which key informants are interviewed 
for a certain period. The key informants interviewed were traditional authorities, key 
players further up the market chain, final consumers, related governmental officers 
(Forests National Corporation and rural development officers) and primary school 
teachers. An iterative process similar to that used for tracing household collectors 
was used, in which each informant was requested to supply the names and telephone 
numbers of other contacts who could assist in this research or answer specific 
questions. 
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Direct observation was completed during the researcher‟s stay in the villages and local 
NTFPs markets, providing an opportunity to observe what was actually going on in the 
NTFPs markets. It helped to capture data about level of actors‟ organization, market 
saturation, products price setting, markets for selected NTFPs, marketing channels actors 
followed, etc. As a rule, data from direct observations were used to crosscheck the data 
gained from interviews. 
This multi-methods approach is necessary to attain the required insights, depth and 
contextual setting for each case study (Cunningham, 2001). 
3.2.6.2 Household survey 
A structured questionnaire interview was conducted among households who collect or trade 
each of the selected NTFPs to gain data about the following: demographic and economic 
characteristics of the household; quantities of fruits collected per season (the season is about 
3, 4 and 4 months for A. digitata, Z. spina-christi and B. aegyptiaca fruits, respectively); 
quantity of sale; product selling price; the costs involved; the households‟ annual gross 
income; household trader‟s gross annual cash income; costs (stock purchase cost, 
transportation cost, state and locality taxes, and royalties); household expenditure from the 
trade; information on crops yields; sale prices of commercial products; income from 
commercial farming; income from subsistence crops; number of days worked; wage rate per 
day, etc.  
The questionnaire was developed and tested with a number of households that collect and/or 
trade the selected NTFPs before being applied for the survey purpose. Face-to-face 
interviews were conducted in the survey in homes and market place. Since some collectors 
were not vending their products in the local market, it was necessary to trace them to their 
houses. When collectors were encountered at local weekly markets where they sell their 
fruits, they were interviewed, and then appointments were made to meet them in their 
villages where they would direct the interviewers to other collectors. The questionnaire was 
administrated to household head collectors on a first come, first serve basis. 
In total, 221 household collectors and 62 household traders were interviewed in villages and 
local markets, respectively, where the collection and trading of the selected NTFPs are 
concentrated (Table 3.2, 3.3, and Figure 3.3). 
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Table 3.2: Villages to which collectors were traced and number of interviews per village. 
For A. digitata fruit 
collectors 
For Z. spina-christi  
fruit collectors 
For B. aegyptiaca fruit 
collectors 
Village Number 
of 
collectors 
Village Number 
of 
collectors 
Village Number of 
collectors 
Tasi 22 Tasi 2 Tasi 2 
Jolia 13 Jolia 22 Jolia 2 
Kalinda 31 Kalinda 18 Sog Eljabal 1 
Sog 
Eljabal 
1 Sog 
Eljabal 
3 Elabassia 2 
Elrosiars 9 Mahala 5 Mahala 23 
  Elabassia 1 Elbedaria 31 
  Elrosiars 2 Elrosiars 1 
  Elsanadra 8 Karosi 3 
  Elbedaria 9   
Total 76 Total 70 Total 65 
Source: field survey (2008/09) 
Table 3.3: Markets to which traders were traced and number of interviews per market. 
For A. digitata fruit 
traders 
For Z. spina-christi  
fruit traders 
For B. aegyptiaca fruit 
traders 
Market Number 
of traders 
Market Number 
of traders 
Market Number of 
traders 
Elabassia 17 Elabassia 12 Elabassia 3 
Sog- 
Eljabal 
10 Sog- 
Eljabal 
15 Sog- Eljabal 5 
Total 27 Total 27 Total 8 
Source: field survey (2008/09) 
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Figure 3.3: Location of sample villages and local markets for A. digitata, Z. spina-christi and 
B.aegyptiaca fruits 
Source: Modified from Google Earth on 22.11.08 
3.2.6.3 Market survey 
A market survey was used to obtain quantitative data (e.g. products selling prices, quantity 
traded, taxes, transportation costs, etc.) and qualitative data (e.g. level of organization, market 
transparency, market saturation, price setting, etc.). 
3.2.7 Tabulation of annual cash incomes 
Researchers commonly use the income approach techniques to calculate the annual value of 
NTFPs or the products and services approach, whereby the physical production of goods and 
services is valued using actual or surrogate market prices of the resource. Quantities of fruits 
collected were registered per season. The collectors‟ gross and net cash income were 
determined for each product individually on an annual basis. Gross annual cash income was 
calculated based on collectors‟ recall of weekly sales of the fruits (e.g. number sold last 
week), the number of weeks/months collectors sold the fruits over season, and selling price. 
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Sack cost was subtracted from gross annual cash income to obtain net annual cash income 
per household collector. Traders‟ gross annual cash income was calculated based on the 
quantities traded per week, an average based on the number of selling months per season and 
selling prices. Stock purchase and transportation cost, state and locality taxes, and royalties 
were subtracted from gross annual cash income to obtain annual net cash income per trader. 
The study relies on the household‟s recall ability for estimating all financial variables 
concerning the selected products. All of the above were computed on a case-by-case basis 
and then averaged, allowing for the measure of variation around the mean. Information about 
agricultural crop yields and sale prices of commercial products were obtained from 
individual households through the questionnaire survey. Prices of subsistence crops were 
obtained from the local market. Income from commercial farming was computed by 
multiplying the crop yields with their farm gate prices. Income from subsistence crops was 
computed by multiplying crop yields by local market prices. Livestock number and products 
were calculated by multiplying the amount of animals sold or/and consumed by the average 
price in the local market of each item. Labor earnings from local wage employment were 
calculated by multiplying the number of days worked by the wage rate. Number of days of 
wage and wage rates for various activities were provided by household members. 
Information on employment was collected from individual members in terms of the number 
of hours worked per day and number of days worked in each operation. Employment was 
expressed in terms of person-days, where each person-day was equivalent to eight hours of 
work. Remittances value was calculated by multiplying the amount of remittance per month 
by the number of months the household received the remittance. The income from household 
land renting was estimated based on the household‟s recollections. 
3.3 Statistical tools used 
3.3.1 Quantitative analysis 
Quantitative data were processed and analyzed by using SPSS. First, data from 
questionnaires were coded and then entered into the data sheet for quantitative analysis. After 
being entered into the data sheet, the data were verified by checking the categories of all 
variables for correction. The next step was to run SPSS to analyze the data.  Two statistical 
analyses were employed, namely: 
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 Descriptive statistics were used to describe the socioeconomic profile of NTFPs 
collectors and traders such as sex, age (in years), educational level (number of years 
in education), marital status, cash income (US$) from different sectors (e.g. selected 
NTFPs, agriculture, animal production, wage labor, etc.), and household total cash 
income (US$). To allow for comparative analysis, data relating to the quantities of 
NTFPs collected (in Kg) and sold (Kg), and gross and net cash incomes (US$), costs 
(US$), and cash income (US$) from other sources were converted to annual figures. 
The results were presented using tables, charts, and frequency distribution. 
 Multiple regression analysis was applied to: a) identify the factors (producer‟s age, 
educational level; other income sources; product price (US$); market transparency 
(knowledge of the product price paid by the second order (yes/no) and knowledge of 
the product quality standards require by final consumer ); product demand (yes/no); 
market access (km); product availabitity (yes/no); labour input (hours/yr); and 
resource access (m) that affect the annual net cash income derived from the selected 
NTFPs local-level trade and, b) analyze the type, direction and value of the change. 
The types, directions and values of the change were demonstrated by the coefficient 
of regression. A sign in front of the coefficient indicates whether the variables 
change is in the same direction of the independent variable (positive correlation) or 
in the opposite direction (negative correlation) (Sarantos, 1993). 
3.3.2 Qualitative analysis 
The qualitative data which were obtained through key informants, household/individual 
interviews and direct observations were narrated and summarized to describe and analyze the 
level of organization, marketing channels actors followed, opportunities and constraints in 
local-level trade for the selected products, mechanisms by which the actors accessed the 
selected NTFPs resource base in the study area. 
3.4 Validity and reliability of the data collection 
Validity in quantative research means the ability to produce findings that are in agreement 
with theoretical or conceptual values; in other words to yield accurate results and to measure 
what is supposed to be measursed. There are two ways of checking the validity of an 
instrument: empirical validation (where the validity of a measure is checked against 
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empirical evidence) and theoretical validation (where the validity of a instrument is 
ascertained through theoretical or conceptual constructs)  (Sarantakos, 1993). However, in 
qualitative research, validity is a methodological element where the reaserchers try to achieve 
validity not through manipulation of variables, but rather through their orientation towords, 
and the study of, the empirical world (Blumer, 1979a), for example through construction of 
appropriate methods of data collection and analysis (Volmerg, 1983) or through specific 
measures such as cumulative (if the findings  are supported by other studies), communicative 
(the findings are ensured through additional questions of the respondents), ecological 
validation (when the study carried out in the natural environment of the subject), and 
argumentative validation (when the findings are presented in such a way that conclusions can 
be followed and tested). 
Many of the variables measured for this study, e.g. quantities of NTFPs collected and sold, 
were based on interviewees‟ recall and estimations rather than direct measurement. Such data 
are, thus, never completely accurate, being dependent on the honesty, cooperation, and recall 
ability of respondents. Nevertheless, good research practices can help to minimize 
inaccuracy. Undertaking field surveys during the collecting and selling, as was done for this 
study, can help to improve the accuracy of the data by reducing the recall period. „Guesses‟ 
by interviewees can be avoided if the questions are broken down into manageable, 
meaningful, and easily recalled components. For example, instead of asking interviewees 
how many quantities they collect or sell per year, it is better to ask how often they collect or 
sell (e.g. per week or per month), how many they collect or sell per each collecting trip in the 
local unit, and the duration of the season (Martin, 2004). For this, the total quantities 
collected or sold per year can be calculated. This approach was used for quantifying collected 
NTFPs, sales and cash incomes. 
Questions that relate to cash income are private, sensitive and may yield unreliable responses 
(Martin, 2004). This can be overcome to some extent by careful, indirect questioning 
focusing on the range of income sources households draw on. For example, the respondents 
were asked whether their households receive financial support from relatives and whether 
they had formally or self-employed household members. The employment status of these 
members were noted, as well as whether they contribute some of their earnings to the 
household. This can be used to crosscheck and probe the actual figures offered, and to 
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uncover contributions when respondents are unwilling to share. The low level of employment 
found in the study area meant that total cash incomes earned by households was based mainly 
on known amounts and the estimates of who is earning from local-level trading, increasing 
the reliability of the data used in this thesis. Most collectors/traders have little idea of what 
they earn, spending or investing their earnings as soon as these are received. No one keeps 
any records of cash incomes and expenditures. The actual monitoring of sales over a 
predetermined period will provide truly accurate data (Martin, 2004). For this reason, some 
researchers prefer not to measure income at all (e.g. Townson, 1995). 
Cash income data, however, are essential when studying the contribution of local-level trade 
to rural development. In this thesis, income earned from the local-level trade and quantities 
traded were calculated mainly from participants‟ recall of their sales over an appropriate 
period and the price of the products. Often, careful probing and discussion was required to 
affirm figures. Where possible, the collected data were triangulated using different methods. 
For example, for all selected NTFPs annual cash incomes were collected by two separate 
ways and based on the following: first, collectors were requested to estimate their own cash 
income from the product sales on a monthly basis. This tended to reflect the cash income 
brought into household from sales rather than profits. Monthly cash incomes were then 
multiplied by the number of selling months to yield annual cash income; second, gross 
annual cash income was collected based on collectors recall of weekly sales of selected 
products (e.g. number sold last week), the number of weeks/months collectors sold the fruits 
over the season, and selling price. Direct costs were subtracted from gross annual cash 
income to obtain net annual cash income. 
All cash income data were also cross-cheeked against other related information such as the 
most important source of cash income for the household, and whether interviewees viewed 
their cash income from local-level trade in the selected NTFPs as important income for their 
household. It is crucial to note that as some respondents were unable to supply certain data, 
the sample size or value of „the number of household‟ was not constant across every variable 
for each case study. In particular, several individual cases had to be dropped due to missing 
data for variables related to collection, sales and cash incomes, resulting in the reduction of 
the sample size. The „The number of households values for all variables are mentioned in the 
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tables in the results section. In this thesis, all variables were calculated on a case-by-case 
basis allowing for a measure of variation around the mean. 
Reliablity refers to the ability of an instrument to produce consistent results; reliability is 
equivalent to consistency, thus, a method is reliable if it produces the same results whenever 
it repeated, even by other researchers. There are three types of reliability: stability reliability 
(reliability across time), representative reliability (reliability across group) and equivalence 
relialibility (relialiblity across groups) (Sarantakos, 1993). 
In this study,  the measure and the procedure applied yield reliable findings as it employed 
several time across households through testing and restesting of the same housholds by the 
same questionnaire. The survey team was fimilar with the research subject and the study 
area, therefore, they employed more effective forms of reliability through increasing the 
variability of by establishing up a list of possible errors or distortions, which the survey team 
should endeavour to avoid (McCall, 1979). Additionally, the investigator of this topic looked 
to the extent to which the applied methods will meet the research goals, the degree to which 
the applied methods will allow to be used in the study area putting in mind the culture and 
the traditions of local people; and the extent to which the research team will able to discuss 
the collected data  and will interpret  them with key informants and evaluate the 
consequences of such findings.     
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4 Local-Level Trade in Baobab (Adansonia digitata L.) Fruits 
4.1 Introduction 
The Adansonia digitata L. is important for the livelihood of people in arid zones (Becker, 
1983). The tree provides food, shelter and medicine as well as material for hunting and 
fishing (Venter and Venter, 1996). Tubers, twigs, fruits, seeds, leaves and flowers of this tree 
are identified as common ingredients in traditional dishes in rural and urban areas (Nordeide 
et al., 1996). The fruits are sold in local markets (Figure 4.1) and are an important source of 
cash income for the certain tribes living in Central and South Sudan (Bonkoungou et al., 
1999; Gebauer et al., 2002). Monkey bread is one of its common English names. This name 
is generally assumed to be derived from the fact that monkeys eat the baobab‟s fruit 
(Rashford, 1994). Vernacular names for the baobab tree in Sudan are „Humar‟, „Homeira‟, or 
„Tebeldi‟. 
 
Figure 4.1: Adansonia digitata (Baobab) Fruits. 
The fruits are locally called „Gunguleiz‟. The fruit pulp has very high vitamin C content; 
almost ten times that of oranges. It contains sugars but no starch and is rich in pectin. 
However, the vitamin C content of the bulk fruit pulp varies from 1623 mgkg
-1
 in one to 
4991 mgkg
-1
 in another tree (Sidibe et al., 1998a). In Sudan the fruits pulp is used in 
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preparing cool and hot drinks in rural areas and has recently become a popular ingredient in 
ice products in urban areas. The pulp is never cooked as hot drinks are prepared but are only 
added at the end of the preparation process after the drinks have cooled (Sidibe et al., 1998b). 
Whole fruits or just the fruit pulp can be stored for months under dry condition (Sidibe et al., 
1996). 
4.2 The resource base 
A. digitata belongs to family Bombacaceae, a deciduous, massive, royal tree that measures 
up to 25 m high. It has thick, angular, wide spreading branches and a short, stout trunk, 
which reaches 10-14 m or more in girth and often becomes deeply fluted. The form of the 
trunk varies; in young trees it is conical while in mature trees it may be cylindrical, bottle 
shaped or tapering with branching near the base (Figure 4.2). The tree species is widespread 
throughout the hot, drier regions of tropical Africa. It extends from northern Transvaal and 
Namibia to Ethiopia, Sudan and the southern fingers of the Sahara. In Sudan, the tree is most 
frequently found on sandy soils and seasonal streams, „Khors,‟ in low grassland Savannas. It 
forms belts in Central Sudan, in Kordofan, Darfur, Blue Nile, Upper Nile and Bahr el Ghazal 
(El Amin, 1990). It is often associated with the Tamarindus indica L. (Purseglove, 1982). 
Areas where the tree can be grown are restricted to those that experience no more than one 
day of frost per year (Venter and Venter, 1996). 
Figure 4.2: Adansonia digitata trees in Jolia village, Rashad Locality. 
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A. digitata trees can reach an age of several hundred years under suitable conditions (Swart, 
1963; Von Breitenbach, 1985). The tree has an extensive root system and a high water-
holding capacity. It survives well in dry climates and is resistant to fire. This adaptation 
allows it to grow in zones with 100-1000 mm annual rainfall. It characteristically occurs on 
free-draining sandy-textured soils but not on deep sand, where it is unable to get enough 
moisture. It is also found on rocky hillsides, in calcareous soils, on sites receiving runoff, or 
where water accumulates (FAO, 1988). The tree fimaly is comprised of eight species with 
large, spectacular, nocturnal flowers (Baum, 1995). One of these species, A. digitata L., 
occurs throughout the drier parts of Africa. A second species is restricted to North-Western 
Australia (A. gibbosa), and the remaining six species are endemic to Madagascar (Baum et 
al., 1998). 
In Sudan, flowering was found to occur between May and July and fruiting extends from 
August to October (El Amin, 1990). The tree is pollinated by bats (Calago crassicaudatus) 
and insects but has also adapted to wind pollination (FAO, 1988). The propagation is 
accomplished by seeds. Seeds can be collected from picked or fallen fruit. After crushing the 
hard woody shell of the fruit, the seeds can be extracted from the dry acidic pulp. Baobab 
seeds have very hard coats and germination is usually less than 20% (Danthu et al., 1995). In 
nature, the dormancy is broken by passage through the digestive system of large mammals. 
In cultivation, dormancy may be broken by immersing the seed in hot water for several 
minutes or by chopping the seed coat (Esenowo, 1991). Vegetative propagation by root 
cutting or by grafting or budding can also be practiced (Sidibe et al., 1996). Effective 
protection against livestock is essential after planting the seedling. Under good conditions, 
rapid growth in diameter and height is possible, reaching 2 m in two years and up to 15 m in 
twelve years. The time required to produce fruits varies from 8 to 23 years. Each mature tree 
produces more than an average of 250 capsules which may provide at least 30 kilograms of 
fruits (FAO, 1988). Although the tree seems to be protected by those who know its value, 
uncontrolled bush burning, common in dry seasons, destroys the seedlings and is a major 
factor in Central Sudan that contributes to low numbers in the field. Other factors include 
cattle grazing on seedlings and diseases which render the seeds nonviable after planting 
(Danthu et al., 1995). 
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4.3 Characteristics of A. digitata fruits collectors and traders 
In this study, all fruit collectors that researchers made contact with were male. This may be 
due to the fact that the fruit collection process requires tree climbing, which is difficult for 
females. Collectors were mainly children and middle-aged male, constituting 34.3% and 
34%, respectively (Table 4.1). Similarly, all traders were male; 59.3%, 18.5% and 3.7% of 
the traders were 29-38, 18-28 and ≤ 18 years old, respectively (Table 4.1). According to the 
educational profile of fruit collectors, a large percentage (51.3%) have primary education, 
whilst 18.4%, 7.9%, and 6.6% have some Khalwa
1
, intermediate and secondary education, 
respectively, while only 15.8% were illiterate. Traders are, on the whole, better educated with 
only 7.4% ranking as illiterate, 11.2% with some Khalwa education, 40.7% some primary 
education, 18.5% some intermediate education and 22.2% some secondary education (Table 
4.1). The marital profile indicates that 56.6%, 17.1% and 26.3% of collectors were married, 
unmarried and children, respectively, while 77.8% of the traders were married and the rest 
(22.2%) were unmarried (Table 4.1). 
Table 4.1: Sex, age, education level, and marital status profiles of A. digitata fruit collectors 
and traders (% of interviewees in each class). 
Variable/Attribute Class % of collectors (n=76)  % of  traders (n = 27) 
Sex Male 100 100 
Age 
 
 
 
≤ 18 years 
18-28 years 
29-38 years 
39-48 years 
49-58 years 
> =50 years 
34.3 
25.0 
34.2 
3.9 
1.3 
1.3 
3.7 
18.5 
59.3 
7.4 
7.4 
3.7 
Education level Illiterate 
Khalwa 
Primary 
Intermediate 
Secondary 
15.8 
18.4 
51.3 
7.9 
6.6 
7.4 
11.2 
40.7 
18.5 
22.2 
Marital status Married 
Unmarried 
Children 
56.6 
17.1 
26.3 
77.8 
22.2 
- 
 Source: field survey (2008/09). 
                                                 
1 Religious school in which Muslims learn Holy Goran and its studies.  
2 Gross profit as presented in table 4.7, is equal to total income minus sack costs 
3 A day was equivalent to eight hours of work 
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4.4 Collectors’ and traders’ reasons for entering A. digitata fruits trade 
The reasons for engaging in the fruits local-level trade provided by traders were largely 
related to their main jobs. The most frequently expressed were unemployment (27%), paying 
education costs (27%), poverty (22.4%), and increasing cash income (22.4%). Similarly, 
92.6% and 7.4% of the traders elucidated that increasing cash income and unemployment 
were the reasons behind their involvement, respectively (Table 4.2). Also, the same table 
indicates that 60.5% and 26.3% of collectors‟ main jobs were farmers and students, 
respectively, and the remaining were animal breeders (1.4%), unemployed (3.9%), and 
farmers and animal breeders (7.9%). Similarly, most of traders were farmers (85.2%), and the 
rests were students (3.7%), and farmers and animal breeders (11.1%). 
Table 4.2: Reasons collectors and traders gave for entering the A. digitata fruits trade and 
their main jobs (% of interviewees in each class). 
Variable/attribute Class % of collectors (n 
= 76) 
% of traders (n = 
27) 
Reasons for 
entering the baobab 
fruit trade (drivers) 
Poverty 
Increasing income 
Unemployment 
Paying education costs 
22.4 
22.4 
27.6 
27.6 
- 
92.6 
7.4 
- 
Main job Farmer 
Animal breeder 
Student 
Unemployed 
Farmer & animal breeder 
60.5 
1.4 
26.3 
3.9 
7.9 
85.2 
- 
3.7 
- 
11.1 
Source: field survey (2008/09). 
4.5 A. digitata fruits collection 
4.5.1 Ownership of primary resources and mechanisms for obtaining A.   
digitata fruits 
Most of the collectors (61.8%) gathered their fruits from natural forests, owned by the state 
government, and the remaining (38.2%) from private farms, owned by rural households 
(Table 4.3). Mechanisms by which 48.7% and 22.4% of the collectors obtained their fruits 
were through social relations and permission attained from private farms, respectively. While 
the remaining (28.9%) accessed resources for free in state natural forests (Table 4.3). The 
permission mechanism works as informal control over the resource and is an important factor 
for collectors to gain access to the fruits, as frequently one member has a link, via a friend or 
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relative, to the property he is collecting from. Additionally, many of the collectors referred to 
gathering the fruits from private farms where fruits are available. In state natural forests 
where fruit collection is free, collectors begin to gather fruits before they ripen (Sheikh 
Ahmed, tribal leader, personal comm., 2008). 
Table 4.3: Ownership of primary resources and the mechanisms for obtaining A. digitata 
fruits (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 76) 
Primary resource ownership State 
Private 
61.8 
38.2 
Mechanisms for obtaining A. 
digitata fruits 
Social relation 
Permission 
Free 
48.7 
22.4 
28.9 
Source: field survey (2008/09). 
4.5.2 Access to primary resource of A. digitata fruits 
The fact that most of the fruits were collected from private farms indicates that it is difficult 
to access the primary resource as social relationships with, and permission from owners, is 
required (Table 3.4), and not all are willing to provide access. Moreover, where access could 
be obtained, the procedure and regulations for this varied widely as illustrated below. It is 
only in state natural forests that the fruits can be „freely‟ collected. Even where legal access 
can be obtained or is not an issue, collectors mentioned that physical access to the resources 
is difficult, as they have to walk long distances, and climb high mountains and rocky slopes. 
Visits to some of the collection sites confirmed this. Access is also mediated and facilitated 
through collectors‟ social networks, with a number of respondents mentioning that if a friend 
or relative owned land with A. digitata trees, it is easier to gain access. Knowing someone on 
a farmland is particularly important with regards to access to the resource. In the farmland 
the situation is less positive, where the lands are privately owned. Collectors experienced 
difficulties in obtaining permission to collect in these lands, and as a result a certain amount 
of illegal collection takes place, with collectors reporting incidents of arrest. 
4.5.3 Availability of A. digitata fruits 
In the terms of the availability of the fruits in collection areas, 82.9% of the collectors feel 
that there is adequate supply for everyone who wished to collect, whereas 17.1% believed 
there to be a shortage (Table 4.4). The shortage is indicated to be the result of too many 
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people collecting, as demand exceeded supply. Participants mentioned that sometimes 
“collectors get there before you and then there is nothing left”. Sometimes, the flowering of 
the tree is affected by the early rains in May which lowers the quantity of fruits produced per 
tree (Sheikh Ahmed, tribal leader, personal communication, 2008). 
Table 4.4: Availability of A. digitata fruits to everyone who wished to collect during 
collection season (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 76) 
A. digitata fruits availability Yes 
No 
82.9 
17.1 
Source: field survey (2008/09). 
4.5.4 Collecting season, distance, and quantities of fruits collected 
A. digitata fruits are ready to be collected from about August/September/October, although 
some respondents mentioned that it could be collected early in end of July. The average 
quantity gathered by a collector is 432.5 kg annually. Collectors tend to collect fruits early in 
the morning, sometimes as early as 5:00 am. They mentioned that if they did not do this then 
they would not find adequate quantities of suitable fruits, which to some extent contradicts 
the observation that there is not a shortage. The majority of collectors (68.4%) gathered their 
fruits 1-2 kg from their village. Whereas 26% and 5.3% gathered the fruits 3-4 or more than 5 
kg from their villages, respectively (Table 4.5). The majority of collectors gathered the fruits 
alone, while the rest were assisted by members of their family, primary other adult men and 
children. Three men, one from Kalinda village and two others from Tasi village, mentioned 
that their children helped. The involvement of children in the collection of fruit illustrates the 
pervasive role of children in the labor force. In rural areas, it is common for children to „help‟ 
their parents with routine tasks and productive activities from an early age. Camels and 
donkeys are often used to bring the collection home; otherwise collectors carry the sacks of 
fruit on their heads or by hand. 
The fruits are generally collected from a number of trees; collectors gathered capsules with a 
large size, black colour, and closed pods and dry/ripen the fruits to the correct stage preferred 
by traders. One collector from Tasi village mentioned that green and small fruits are avoided 
as well as those affected by pores. The Forests National Corporation (FNC) assumes that the 
quantities recorded in its statistics per season equal 20% of the total production for the same 
season (Abdel Hamid, personal comm., 2008). Using this rough estimation, the quantities of 
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the fruits produced in the study areas during 2008 and 2009 season are calculated to be 
861,000 and 241,500 Kg, respectively (Forests National Corporation records, 2008; 2009). 
The sharp decrease in the quantities of fruit in the 2009 season compared with those in 2008 
is due to early rain in the 2009 season that affected flowering (Sheik Ahmed, personal. 
comm., 2009). 
Table 4.5: Distance from collector‟s village to collection site (% of interviewees in each 
class). 
Variable Class % of collectors (n = 76) 
Distance from collector‟s village to 
collection site 
1-2 kilometres 
3-4 kilometres 
> =5 Kilometres 
68.4 
26.3 
5.3 
Source: field survey (2008/09). 
4.5.5 Costs of A. digitata fruits collection 
There are no expenditure, other than sacks cost, involved in collecting the fruits and 
transportation costs, and, indeed, a number of interviewees mentioned that they had started 
selling the fruit because it is “easy to get into” as it does not require purchasing any stocks 
and materials. 
4.5.6 Value addition to A. digitata fruits 
The majority of collectors add value to their fruits before selling. In the first stage of value 
addition, the fruits were dried under direct sunlight, if they are not well dried.  The collector, 
generally the senior member of the household, crushes the fruit capsules to get the seeds, 
either alone or with assistance.  Following this, the fruits are packaged into plastic sacks, 
weighing 50 kg, for sale. A few collectors sell their products in the form of capsules. The 
average price for a sack of chipped fruits, 50 kg, was US$43.57, whereas a sack of fruits in 
the form of capsules has a value of US$14.28 in local markets (Figure 4.3). 
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Figure 4.3: a) A sack of chipped fruits and b) A sack of capsule fruits. 
4.6 Markets, selling systems and prices 
4.6.1 Market channels, markets and prices 
Figure 4.4 illustrates the market chain for A. digitata fruits. There are two main channels for 
local sales-direct to consumers or via local traders. The fruits are either taken to the weekly 
local markets (about 22.4% of collectors use this channel, Figure 4.4), or traders come to the 
collectors‟ villages to purchase in bulk employing either door-to-door, roadside, or home 
sales as marketing channel at an average price of US$0.51, US$0.55, and US$0.50 per kg
-1
 
respectively. In the case of the former, collectors simply take their fruits to one of the local 
markets either El-abassia or Sog El-jabal (personal obser., 2008; 2009). The weekly local 
markets serve as the main market for collectors. In local markets, collectors sell their 
products either to retailers or directly to consumers at an average price of US$0.8724 per kg
-
1
. However, in most cases, collectors prefer to sell their fruits to retailers, to enable them to 
buy some dry rations and other necessary things before the market day ends and the return 
home earlier. In addition to these two local markets– El-abassia and Sog El-jabal, other 
routes include local door-to-door selling particularly in villages where there are few fruits 
collectors, roadside and home sales, which were followed by 31.6%, 15.8% and 30.2% of the 
collectors, respectively (Figure 4.4). These collectors tended to receive relatively lower 
prices per kilograms of fruit than those who supplied their fruits directly to local markets 
(Figure 3.4). The retailers and the wholesalers sold a kilogram of fruits at an average price of 
US$1.1812 kg
-1
 and US$2.2586 kg,
-1
 respectively.  Recently, large quantities of the fruits 
a b 
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have been sold at regional, national and international markets, especially to Arabian Gulf 
Countries (Bank of Sudan statistics, 2009). 
4.6.2 Decision on marketing channels actors flow 
Household collectors were asked whether they used the price differences to decide which 
marketing channels to use. In the Rashad locality, 22.4% of the surveyed households tried to 
sell in local weekly markets where the price is relatively high (US$ 0.8724 per kg
-1
). While 
31.6%, 15.8%, and 30.2% of the collectors sold their products door-to-door, at roadside 
stands or sold directly to traders, respectively. Although the collectors were aware of price 
differences between marketing channels, they still do not bother to try to benefit from such 
knowledge because the supply involves networks of collectors and intermediaries bound by 
long term, often debt-based, trading relationships and due to the high transportation costs 
mentioned by all respondents. 
4.6.3 Market description and organization 
There is no formal coordination between sellers within any of the two local markets, El-
abassia and Sog El Jabal, although they usually congregate in one place. Some respondents 
felt that a market committee would be useful, while others believe that either the season is 
too short to warrant this, or that such a committee would be dominated by a few individuals 
and this would not be conducive to good relations. At a more informal level, some groups of 
collectors from particular villages, particularly Kalinda and Jolia, would, however, often 
travel together to the local markets. In general, all sellers seem to operate in relatively close 
proximity to one another. Other forms of coordination include agreeing on a common price 
per unit of fruit (personal obser., 2008; 2009). This is simply achieved by asking one of the 
other sellers what the unit price is and conforming to this standard. However, the fact that the 
sellers have failed in an attempt to increase their prices suggests that this system does not 
operate effectively. In terms of new entrants into the market, these simply come and join the 
sellers already present. Interviewees emphasized that no one was turned away since they 
recognized that all participants are in the same dire economic circumstances and need the 
cash income desperately. 
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4.6.4 A. digitata fruits consumers 
In the local markets, buyers consist mainly of males and females of all ages, visiting the 
villages or coming to the weekly local markets. Sales often increase at the end of the market 
day. However, the price of a kilogram of fruits decreases by 10% of the average price from 
the morning until mid-day (personal obser., 2008; 2009). In particular, youth and 
unemployed men sometimes stay behind in the local markets for most of the day, often 
asking about the prices instead of purchasing (personal obser., 2008; 2009). Yet other 
customers are coming from outside the area. One visitor from Khartoum bought two sacks, 
each weighing 50 kg, of fruits for his own personal use and for his relatives and friends. 
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(particularly in villages where there are few baobab fruits collectors), roadside and home 
sales, which follow by 31.6%, 15.8% and 30.2% respectively (Figure 3.1). These households 
tend to have relatively lower cash income than who supply their products to local markets 
(pers. Obser.). Recently, large quantities of baobab fruits sold at regional, national and 
international markets, especially to the Arabian Gulf countries (El Tahir undated)  
Figure: 3.1: Flow chart showing keymarkets and markets channels for baobab fruits 
 
 
 
 
 
 
 
 
 
Figure 4.4: Flow chart illustrating key actors and marketing channels for A. digitata fruits. 
Source: field survey (2008/09). 
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4.7 Contribution of A. digitata fruits local trade to household income 
4.7.1 Cash income earned by collectors 
A. digitata fruit collectors earn an average gross profit of US$331.55 per annum. The mean 
total income for a collector was US$336.52, annually (Table 4.6). However, there is 
noticeable variation in annual average gross profit as indicated by a high standard error 
(33.71). This variation is largely attributed to the personal characteristics of the household 
and resource access (see Table 8.1). 
Table 4.6: Mean direct cost, annual total and monthly income, gross annual and monthly 
profit from A. digitata fruits over 2008/09 season. 
Variable Calculated from A. digitata fruits sales 
(n = 76) 
Direct costs (US$) (mean ±SE): 
Sack cost 
 
4.97 ± 0.99 
Total annual income (US$) (mean ±SE) 336.52 ± 35.15 
Total monthly income (US$) during the season 
(above divided by the length of selling year) 
 
112.17 
Annual gross profit (US$) (mean ±SE) 331.55 ±33.71 
Monthly gross profit
2
 (US$) during the season 
(divided by the length of selling period) 
 
110.52 
Labor inputs per year (hours) (mean ± SE): 
Fruit collection 
Selling 
Total    
 
130.25 ± 11.39 
22.06 ± 1.90 
                                              152.31  
Net monthly cash income divided by 25 days to yield the net cash income per day 
Source: field survey (2008/09). 
Labor inputs to collect and sell the fruit are relatively high at about 152.31 hours per 
household annually (Table 4.6). The gross margin per hour of work was US$2.1768 and 
US$17.4144 per day
3
, which is above the ongoing wage rate of semi-skilled labor (US$3.33) 
per day. The fruit collectors are thus able to earn US$14.11 more net cash income for their 
effort than the average wage rate of semi-skilled labor in the study area, although only for a 
maximum of three months per year, the length of the fruit season. Calculation of the returns 
to labor ratio is based on the present local wage rate of US$3.33 per day in the study area. 
                                                 
2 Gross profit as presented in table 4.7, is equal to total income minus sack costs 
3 A day was equivalent to eight hours of work 
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The returns from local-level trade of fruit are relatively higher if viewed on a monthly basis 
(US$110.52) over the collection season (Table 4.6). 
4.7.2 Cash income earned by local traders 
A. digitata fruit traders earn on average an annual gross profit of US$3695.78. The mean 
annual total income per trader was US$15862.38 (Table 4.7). However, there was 
considerable variation in both annual average gross profit and total income as demonstrated 
by a high standard error (6507.51) (Table 4.7). This variation is largely due to the period, 
quantities and prices of the traded products. Some traders store their products until the end of 
the season while others trade their products in big towns, such as Khartoum, Wad Madani, 
and ELObeid- where the price is relatively higher than in local markets. The annual mean 
direct costs consisted of stock purchase (US$11027.78), royalties (US$121.49), state taxes 
(US$180.58), locality taxes (US$180.58) and transportation cost (US$656.17) (Table 4.7). 
The annual total average cost was US$12166.6, and it equivalents 79.7% of the average 
annual total income for the trader (calculated from table 4.7). 
Table 4.7: Mean direct costs, annual total and monthly income, gross annual and monthly 
profit from A. digitata fruits over 2008/09 season. 
Variable Calculated from A. digitata fruits sales 
(n = 27) 
Direct costs (US$) (mean ± SE): 
Stock purchase 
Royalties 
State taxes 
Locality taxes 
Transportation 
Total costs 
 
11027.78 ± 4242.41 
121.49 ± 46.24 
180.58 ± 65.46 
180.58 ± 65.46 
656.17 ± 235.45  
12166.6 
Annual total income (US$) (mean ± SE)                                  15862.38 ± 6507.51 
Monthly total income (US$) during the season 
(above divided by the length of selling season) 
 
                                                    5287.46 
Annual gross profit income (US$) (mean ± SE)                                     3695.78 ±1861.08 
Monthly gross profit (US$) during the season 
(divided by the length of selling season) 
 
                                                    1231.93 
Source: field survey (2008/09). 
The collector earned an average gross profit between US$151 to US$301 annually, while the 
trader earned an average gross profit of ≥ US$1510, annually (Figure 4.5). Cash income 
earned compares satisfactorily with the wages from semi-skilled jobs in the area, and as 
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mentioned by the collectors, is better than what they can earn from local domestic work. In 
addition to collectors and traders, the fruit transporters were other beneficiaries from fruit 
local-level trade. It is estimated that the trade is contributing to local vehicle owners at an 
average of US$12000 and US$14285 in 2008 and 2009 seasons, respectively (Hamid 
Elshiekh a trader in El-abassia local market, 2008; 2009). 
 
N= 76 for collectors and 27 for traders 
Figure 4.5: Distribution of gross profit (US$) earned from A. digitata fruit sales in 2008/09 
season in intervals of US$150 for all collectors and traders (% of collectors/traders). 
4.8 Household expenditure from annual A. digitata fruit sales 
Figure 4.6 explains that 62%, 13%, 8% and 17% of the interviewed collector households 
spent cash income from baobab fruit sales on food, education, health care and capital 
accumulation, respectively (Figure 4.6). While trader households spent 15%, 3%, 6%, and 
76% of the financial returns from fruit local trade for food, education, health care, and capital 
accumulation, respectively, annually (Figure 4.6). 
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N= 76 for collectors and 27 for traders 
Figure 4.6: Expenditure sources from annual A. digitata fruits sales and the proportion of the 
collectors/traders related to each expenditure source. 
Source: field survey (2008/09). 
 
Figure 4.6 depicts that 17% of the collector households accumulated the annual gross profit 
earned from the sale of the fruits. In the same figure, 76% of trader households accumulated 
capital from the annual gross profit through other economic activities, which differed in type 
from one household to another depending on the amount of gross profit accumulated. The 
collector households (32.9%) revealed that they accumulated their earnings from fruits sale 
as animals, while 67.1% of the collector households displayed that they accumulated their 
earnings from fruit sales in poultry. The traders household (22.2%) pointed out that they 
accumulated the returns from fruit sales in animals, while 77.8% of the traders household 
used their returns from fruit sales as capital for trading the fruits (Figure 4.7). The majority of 
collectors accumulated their earnings as poultry, whilst the majority of traders saved their 
earnings to finance the local-level fruit business either by purchasing more fruits from 
collectors or paying the transportation cost to send their fruits further to potential markets. 
 
0%
10%
20%
30%
40%
50%
60%
70%
80%
Food education health care capital
accumulation
%
 o
f 
co
lle
ct
o
rs
/t
ra
d
e
rs
 
Expenditure Sources 
Collector
Trader
 
49 
 
N= 76 for collectors and 27 for traders 
Figure 4.7: Types of capital accumulated from A.digitata fruit sales and proportion of 
interviewees (collectors/traders) related to each accumulating type. 
Source: field survey (2008/09). 
4.9 Opportunities of A. digitata fruits local-level trade 
The local markets for A. digitata fruits have existed for centuries and evidence suggests that 
they are likely to remain for the foreseeable future. Local households continue to show a 
preference for traditional trade in baobab fruits. Such local markets and their potential are 
often not be appreciated by governments and rural development agencies, which emphasize 
external and export markets (e.g. for gum Arabic). However, local markets often provide a 
reliable and accessible path for sales for a wide range of traditional products (Arnold, 2002b). 
There is also potential for alternative markets growing, especially in the face of increasing 
saturation of local markets. Several traders mentioned that they are sending the fruits to the 
nearest towns (e.g. El Rahad, Um Rawaba and El Obeid). More  markets, where consumers 
are larger in numbers, e.g. Wad Madani and Khartoum, can possibly be further exploited. 
Certainly urban dwellers prefer traditional products for preparing cool drinks mainly during 
the Ramadan (fasting time). Large quantities of the fruits are found for sale in markets 
outside the Nuba Mountains indicating the potential for new markets.  
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With regards to the resource base, the resources do not appear to have been negatively 
impacted by the fruits‟ local-level trade. Field observations explained that the A. digitata 
trees are more often influenced by other activities than by trading (e.g. grazing, wild fires and 
debarking). Thus, although more information is required on, for example, the impacts of 
collection methods and tools used on the resource, existing evidence suggests that fruit 
collection has the potential to be sustained. Collectors also mentioned that the resource had 
changed little in the time they had been benefiting from it. Moreover, as much of the 
collecting is from private and state lands, the opportunity exists to introduce controls and 
systems for sustainable use of the resource, including rational collection and new collecting 
practices. Research initiatives investigating the cultivation and domestication potential of A. 
digitata as an endangered species may also have positive affect for the fruits‟ local-level 
trade. Planting this tree species may be a future option, although it is not clear at the moment 
how this may be done, as while the resource shows potential for sustainable use, access to it 
on private farms, where the fruits are extremely tenuous and access is granted at the 
discretion of landowners and managers.  
4.10 Constraints to A. digitata fruits local-level trade 
Many collectors indicated that there are many constraints associated with A. digitata fruit 
collection and local-level trade. The main constraints mentioned by collectors are related to 
the seasonality of the fruits (100%), transportation costs (90.8%), pricing strategies (42.1%), 
number of markets (78.9%) and resource access (90.8%) (Table 4.8). The poor prices 
received by collectors are related to the pricing strategy, as traders set the price for the 
products (Personal obser., 2008 and 2009). High transportation costs to the markets 
persuaded many collectors to employ the door-to-door, roadside and home sale practices as 
alternative marketing channels (see figure 4.1). 
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Table 4.8: Constraints to A. digitata fruits local-level trade as identified by collectors in 
2008/09 season (% of collectors mentioning each constraint). 
Constraint % of collectors (n = 76)* 
Seasonality of the product 
Transportation cost  
Pricing strategies 
Number of markets 
Resource access 
100 
90.8 
42.1 
78.9 
90.8 
*Note: these categories are not mutually exclusive and therefore percentages add up to more 
than 100%. 
Sources: field survey (2008/09). 
In contrast to collectors, traders‟ constraints related mainly to cash flow and competition 
(Table 4.9). Most of the concerns raised encompassed their business as a whole and not just 
trading A. digitata fruits. The most frequently expressed constraints by traders were 
transportation cost to the market (100%), state and locality taxes (92.6%), competition 
(59.3%), stock purchase costs (51.9%) and the number of buyers (81.5%) (Table 4.9). 
Traders mentioned how many of the people in local markets could scarcely afford to buy 
products other than food. The lack of consumers in local markets was supposed to be related 
to both an increase in unemployment and linked to a decrease in available spending cash, as 
well as the number of traders in local markets. 
Table 4.9: Constraints on A. digitata local-level fruit trade as identified by traders in the 
2008/09 season (% of traders mentioning each constraint). 
Constraint % of traders (n = 27)* 
Transportation cost to market 
State & Locality taxes 
Competition 
Stock purchase cost 
Number of buyers 
100 
92.6 
59.3 
51.9 
81.5 
*Note: these categories are not mutually exclusive and therefore percentages add up to more 
than 100% 
Source: field survey (2008/09). 
4.11 Summary of key findings 
 Fruit collectors tend to be children and middle-aged males with a poor-level education. 
Similarly, the traders are middle-aged males, with a higher-level education. 
 Poverty, increasing cash income, unemployment and covering education costs were the 
main reasons for household collectors engaging in the activity. Whereas increasing cash 
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income and unemployment were the main reasons for the engagement of a household in 
trading. 
 The fruits were collected from private farms and state natural forests by using social 
relations, permission, and free access mechanisms. 
 All collectors added value to their fruits before selling, following these steps: drying, 
chopping the capsules, and packaging the fruits in plastic sacks for selling. 
 There were two main marketing channels for A. digitata fruits sale, direct to consumers 
or via retailers. 
 Annual average gross profit for collectors and traders were US$331.55 and US$3695.78, 
respectively. 
 Annual average gross profit earned by a collector contributed to food purchase, 
education cost payment, capital accumulation, and health care expenses by 62%, 13%, 
17%, and 8%, respectively. 
 Annual average gross profit earned by a trader contributed to food purchase, education 
cost payment, capital accumulation, and health care expenses by 15%, 3%, 76%, and 
6%, respectively. 
 Product seasonality, transportation cost to markets, pricing strategy, number of markets 
and access to resource were the main constraints identified by household collectors. 
 Transportation cost to markets, state and locality taxes, competition, stock purchase cost 
and number of buyers were the main constraints explained by household traders. 
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5 Local-Level Trade in Nabag (Ziziphus spina-christi L.) Fruits 
5.1 Introduction 
Ziziphus spina-christi fruits are a source of cash income especially for people in western and 
central Sudan and other Saharan regions. Fruits are collected by women and children and 
sold at local markets, as an additional source of cash income for local people who may use 
the revenue to buy important non-food items. The fruits are consumed either fresh or dried, 
and the sweet pulp of the fruits is dried to produce a fine flour (Gebauer et al., 2007b). 
According to FAO (1997) Z. spina-christi fruits rank among the most important non timber 
forest products. The fruit is normally called Nabag in Arabic. The fruit is a globose drupe 
about 1-1.5 cm in diameter, red-brown in colour, with a hard stone surrounded by a sweet 
edible pulp (Figure 5.1). In central Sudan, as the majority of rural people have no access to 
modern medicine, Z. spina-christi fruits are eaten to treat diarrhoea and malaria (El-Kamali 
and El-Khalifa, 1999). Additionally, the fruits and crushed kernels are eaten to treat chest 
pains, respiratory problems, and are also used as a tonic (Jongbloed, 2003). 
 
Figure 5.1 Ziziphus spina-christi fruits 
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5.2 The resource base 
Z. spina-christi (L.) Willd. belongs to the Ramnaceae family, a deciduous or evergreen tree 
or shrub, reaching a height of 20 m and a diameter of 60 cm. It is native to a vast area of 
Africa and is found throughout the whole Sahelian areas from Senegal to Sudan and across a 
large area in Northern Africa, the Middle East, east Afghanistan, and North West India 
(Arbonnier, 2004). The species is native to Sudan (El Amin, 1990; Vogt, 1995; Dafni et al., 
2005) (figure 5.2), where it grows extensively in the north and centre of the country and 
along the Nile banks (Vogt, 1995). 
 
Figure 5.2: Ziziphus spina-christi tree 
Z. spina-christi is commonly propagated by seeds (Sudhersan and Hussain, 2003), vegetative 
propagation through cutting and budding, and tissue culture (Assareh and Sardabi, 2005). 
Beside fruits, the tree provides forage and fodder in open grazing conditions. This is 
important during the dry season when grazing is limited. Small branches are often lopped as 
dry season fodder for camels and goats and later used to make thorn fences (Bunderson et al., 
1990; Miehe, 1986). The wood is used as a source of fuel and it produces an excellent 
charcoal. The timber is utilized for agricultural tool handles, bedstead legs, walking sticks, 
bent wood chairs and windows (Sudhersan and Hussain, 2003). The species is known for its 
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medicinal properties as a hypoglycaemic, hypertensive, anti-inflammatory, antimicrobial, 
antioxidant, antitumor, and liver protective agent and as an immune system stimulant (Said et 
al., 2006), and the powder of the twigs is used externally to treat rheumatism and scorpion 
stings (El-Kamali and El-Khalifa, 1999). In Sudan, stands of Z. spina-christi are endangered 
species as a consequence of intensive browsing, excessive lopping and cutting (Anonymous, 
2000). However, the large carbohydrate reserves in the roots contribute to the strong 
regeneration potential. Also it has a great capacity to recover from injuries of any kind, 
including fire (Grice, 1996). The flowering period is August until December and fruiting 
extends from October until April (El Amin, 1990). 
5.3 Characteristics of Z. spina-christi fruits collectors and traders 
In this study, collectors of Z. spina-christi fruits were both males (32.9%) and females 
(67.1%) (Table 5.1). The same table illustrates that the traders were male (92.6%) and female 
(7.4%). Results of the survey reveal that 17.1%, 22.9%, 30%, 25.7%, and 4.3% of fruit 
collectors are ≤ 18, 18-28, 29-38, 39-48, and 49-58 years of age, respectively. While 55.6% 
of traders are between 29-38 years of age, only 37% and 7.4% have ages ranging between 
18-28 and 39-48 years, respectively (Table 5.1). 
Table 5.1 also depicts that a large percentage of the collectors‟ household were illiterate 
(40%); only 22.9% have some Khalwa education, 32.8% have some primary education, 1.4% 
have some intermediate education, and 2.9% have some secondary education. Traders were, 
on the whole, better educated with only 7.4% ranking as illiterate, 11.1% have Khalwa 
education, 33.4% have primary education, 22.2% have intermediate education, and 25.9% 
have secondary education (Table 5.1). This study also found that fruit collectors were  
married (32.9%), unmarried (14.3%), divorced (14.3%), widowed (21.4%), and children 
(17.1%) (Table 5.1). Results of the survey indicate that all collectors were women and 
children. While most traders were men (92.6%)  and female (7.4%) in local markets (Table 
5.1). 
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Table 5.1: Sex, age, education level, and marital status profiles of Z. spina-christi fruit 
collectors and traders (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 70) % of traders (n = 27) 
Sex Male 
Female  
32.9 
67.1 
92.6 
7.4 
Age <=18 years 
18-28 years 
29-38 years 
39-48 years 
49-58 years 
17.1 
22.9 
30.0 
25.7 
4.3 
- 
37.0 
55.6 
7.4 
- 
Education level Illiterate 
Khalwa 
Primary 
Intermediate 
Secondary 
40.0 
22.9 
32.8 
1.4 
2.9 
7.4 
11.1 
33.4 
22.2 
25.9 
Marital status Married 
Unmarried 
Divorced 
Widowed 
Children  
32.9 
14.3 
14.3 
21.4 
17.1 
77.8 
22.2 
- 
- 
- 
Source: field survey (2008/09). 
5.4 Collectors’ and traders’ reasons for entering the fruit local trade 
A variety of reasons were provided as to why interviewees had decided to start trading Z. 
spina-christi fruits at the local level (Table 5.2), with most viewing it as a low cost 
opportunity to earn some additional cash income at a particularly important time of the year. 
Commonly expressed reasons for entering the local-level trade were related to the collector‟s 
poverty (18.6%), need to increase income (52.8%), and unemployment level (28.6%) (Table 
5.2). While most of the traders stated that unemployment (74.1%) and the need to increase 
income (25.9%) were the main reasons behind their involvement in the fruit local-level trade. 
Table 5.2 also shows that 75.7% of women collecting the fruits were farmers, but due to 
unreliable rainfall and drought, farming seemed to be unprofitable for them. Numerous 
women mentioned how they were constantly seeking ways to earn cash income, and that Z. 
spina-christi fruit collecting is a recent opportunity they have tried. Other collectors were 
students (14.3%), student and farmers (5.7%), and housewives (4.3%), whereas traders were 
farmers (92.6%), and farmers and animal breeders (7.4%) (Table 5.2). 
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Table 5.2: Reasons collectors and traders gave for entering Z. spina-christi fruits local-level 
trade and their main jobs (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 
70) 
% of traders (n = 
27) 
Reasons for entering 
the Z. spina-christi 
fruits trade (drivers) 
Poverty 
Increasing income 
Unemployment 
18.6 
52.8 
28.6 
- 
25.9 
74.1 
Main job Farmer 
Farmer and animal 
breeder 
Student 
Student & farmer 
Housewife 
75.7 
 
- 
14.3 
5.7 
4.3 
92.6 
 
7.4 
- 
- 
- 
Source: field survey (2008/09). 
5.5 Z. spina-christi fruits collection 
5.5.1 Ownership of the resource and mechanisms for obtaining the fruits 
Most of the interviewees (67.1%) collected Z. spina-christi fruits from their private farms and 
the rest (32.9%) from state natural forests (Table 5.3). The tools by which collectors obtained 
the fruits were related to social relations (30%), permission (38.6%) and free access (31.4%) 
(Table 5.3). In state-owned forests, collectors generally collected in groups of 3-7 women or 
5-9 children (personal. Ober, 2008 and 2009), for purposes of safety and security, and mutual 
support. The only time collectors go out individually is when they are collecting on private 
farms, which are located near the village. The informal collecting institutions are important 
for collectors to obtain access to the resource in state forests, which are located some 3-4 
kilometres from the village. Additionally, many of the women and school-aged children in 
these groups have been collecting for years. The role and importance of such informal 
institutions in facilitating  resource access have been observed by Kepe (2002) for various 
wild products in Africa. 
Table 5.3: Ownership of primary resource and the mechanisms for obtaining Z. spina-christi 
fruits. 
Variable/ attribute Class % of collectors (n = 70) 
Primary resource ownership State 
Private 
32.9 
67.1 
Mechanisms for obtaining the Z. spina-
christi fruits 
Social relation 
Permission 
Free 
30.0 
38.6 
31.4 
Source: field survey (2008/09). 
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5.5.2 Access to primary resources of Z. spina-christi fruits 
As revealed in Table 5.3, more than half of the entire sample of collectors gathered their 
fruits from private farms and the rest from state-owned natural forests. In private farms it is 
difficult for a household who has no farm to access the primary resources. Yet a collector, 
who‟s relative or friend, owns a farm can access the resource more easily than others. Many 
land owners prefer to allow their own relatives, or their families, to collect rather than 
outsiders (Omar, a collector from Jolia village, 2008). Generally, farm owners are protective 
of the resource and do not readily permit others, particularly those with whom they have no 
social links, to access it. Most of the fruits are collected along the Khors and Wadis where Z. 
spina-christi trees occur naturally. Some land owners from the villages bordering the farms 
with dead tree branches, complain that they are not permitted by other households or 
individuals to collect the fruits within reserves, despite an abundance of the trees inside the 
fences. The aims behind this are not clear, although it is argued that one problem might be 
the occurrence of animals during agricultural crops harvesting season in close proximity to 
the farms. Only state natural forests provide free access to the fruits. However, collectors 
who access the fruits from state forests mentioned that physical access to the resource is 
sometimes difficult, as they have to walk long distances across Wadis and Khors, and climb 
high mountains and rocky slopes. 
5.5.3 Availability of Z. spina-christi fruits 
In the terms of fruit availability in collection areas, 47.1% of the collectors feel that there are 
enough quantities, whereas 52.9% believe there is a shortage (Table 5.4). The shortage is due 
to the amount of people who are collecting the fruits and the scarcity of primary resources as 
a consequence of intensive browsing, excessive lopping and cutting. In addition sometimes 
the trees are attacked by locusts and this consequently reduces the amount of fruit (personal 
obser., 2008). Similarly, wild fires have the same effect on the availability of the fruit 
(Fatima Hassan, a collector from Jolia village, 2008). 
Table 5.4: Availability of Z. spina-christi Fruits to those who wish to collect during the 
collection season 2008/09 (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 70) 
Z. spina christi fruit availability Yes 
No 
47.1 
52.9 
Source: field survey (2008/09). 
 
59 
 
5.5.4 Collecting season, distance, and quantities of fruits collected 
Z. spina-christi fruits are collected from October to April of the following year. The average 
quantity a collector gathers is 657.33 kg annually. Collectors who obtain the fruits from state 
forests go out early in the morning. They mentioned that if they did not, they are not able to 
walk for long distances, more than 5 kilometres, and then they cannot find adequate 
quantities of suitable fruits, which agrees, to some extent, with the observation that there is 
shortage (Table 5.4). The majority of collectors (75.7%), collect fruits 1-2 km from their 
villages and the remaining, 18.6% and 5.7% of the collectors, gather fruits 3-4 and ≥ 5 km 
from their homes, respectively (Table 5.5). Most collectors, mainly women, collect the fruits 
alone, while school-aged children sometimes collect the fruits in groups. Some children who 
are studying in El bedaria primary school mentioned that they collect the fruits in groups and 
after selling the fruits they divide the cash income. However, some of them complained about 
this aggregated work because some children received more cash income than if they collected 
individually. The majority of the collectors carried their stock on their heads or by hand, 
while others use animals such as donkeys to bring the stock home. 
Table 5.5: Distance from the collector‟s village to collection site (% of interviewees in each 
class of distant). 
Variable Class % of collectors (n = 70) 
Distance from the collector‟s village to the 
collection sites 
1-2 Kilometre 
3-4 Kilometre 
>=5 Kilometre 
75.7% 
18.6% 
5.7% 
Source: field survey (2008/09). 
5.5.5 Costs of Z. spina-christi fruits collection 
Other than sack and transportation costs, there is no expenditure involved in collecting Z. 
spina-christi fruits, and indeed, as number of collectors pointed out, they began selling the 
fruit because it is “easy to get into”, as it does not require the purchase of any stocks. 
5.5.6 Value addition to Z. spina-christi fruits 
All of the sampled collectors add value to the fruits before the selling stage. In the first stage 
of the value addition, the fruits are dried under direct sunlight, sorted, and then packaged in 
sacks for selling. 
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5.6 Markets, selling and prices 
5.6.1 Market channels, markets and prices 
Collectors largely sell Z. spina-christi fruits from their homes to local traders and local 
people. Most of the collectors, 67.1%, sell the fruits to local traders at an average price of 
US$2.94 perkg
-1
. 32.9% of collectors either take the fruits to local weekly markets ( Figure 
5.3), or local traders come to the collectors‟ villages to purchase in bulk from those who use 
door-to-door (14.3%), roadside (25.7%), and home sales (27.1%) as marketing channels ( 
Figure 5.3). In addition to these two local markets, other routes include local door-to-door 
selling, roadside, and home sales. However, these collectors tend to receive a relatively lower 
price than those who supply their fruits to local markets. This may be due to the fact that 
most of the collectors (57.1%) sell their fruits to one local trader and this trader may be 
collector‟s father, son or husband, or to the trader who links with a collector via long-term, 
often debt-based, trading relationships. While the remaining 10 and 32.9% sell the fruits to 2-
4 and more than 4 local traders, respectively (Table 5.6). 
Table 5.6: Collectors‟ chances to sell the fruits to traders (% of interviewees in each class). 
Variable Class % of collectors (n = 70) 
Collectors chances   One local trader 
2-4 local traders 
More than 4 local traders 
57.1 
10.0 
32.9 
Source: field survey (2008/09). 
5.6.2 Market description and coordination 
There is no formal harmonization between collectors within any of the local markets, El-
abassia and Sog El-Jabal, although they usually congregate together in one place. Some 
collectors feel that a market committee would be useful, while others believe that either the 
season is too short to warrant this, or that such a committee would be occupied by a few 
individuals and this would not be conducive to good relations. At a more informal level, 
groups of women from particular villages would, however, often go together to local 
markets. In general, all sellers seem to operate in relatively close proximity to one another. 
Other forms of organization include agreeing on a common price per unit. This is simply 
achieved in most instances by asking one of other sellers what the unit price is and 
conforming to this. Nevertheless, the fact that sellers have failed in an attempt to increase 
their prices suggests that this system does not work successfully. In terms of the addition of 
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new participants to product markets, these simply come and join the sellers already there. 
Collectors highlighted that no one is turned away since it is recognized that all members 
experience the same economic circumstances and need the cash income immediately. 
5.6.3 Z. spina-christi fruits consumers 
In local markets, buyers consist of both males and females that visit the villages or attend the 
local weekly markets. Selling prices are lower during the beginning of the fruit season. 
Nevertheless, the prices increase at the end of the season.  In the local markets, the price of a 
fruit sack (weight 66.7 kg) is highest in the morning and decreases from mid-day until the 
end of the market. 
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(particularly in villages where there are few baobab fruits collectors), roadside and home 
sales, which follow by 31.6%, 15.8% and 30.2% respectively (Figure 3.1). These households 
tend to have relatively lower cash income than who supply their products to local markets 
(pers. Obser.). Recently, large quantities of baobab fruits are being sold in regional, national 
and international markets, especially to the Arabian Gulf countries (El Tahir undated)  
Figure: 3.1: Flow chart showing keymarkets and markets channels for baobab fruits 
 
 
 
 
 
 
 
 
 
Figure 5.3: Flow chart illustrating key actors and marketing channels for Z. spina-christi 
fruits 
Source: field survey (2008/09). 
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5.7 Contribution of Z. spina-christi fruits to household incomes 
5.7.1 Cash Income Earned by Collectors 
Z. spina-christi fruit collectors earn an annual average gross profit of US$202.73. The mean 
annual total income per collector is US$231.73 (Table 5.6). However, there are noticeable 
variations in cash income earnings. Total income varies between US$40 and US$1200 
annually, and gross profit varies between US$38 and US$1140 annually. These variations are 
attributed to the personal and market characteristics (see table 8.1). 
Table 5.7: Mean direct cost, annual total and monthly income, annual and monthly gross 
profit from Z. spina-christi fruits local-level trade over 2008/09 season. 
Variable Calculated from Z. spina christi 
fruits sales (n = 70) 
Direct costs (US$) (mean ± SE): 
Sack cost 
 
29.00 ± 1.08 
Annual total income (US$) (mean ±SE) 231.73 ± 34.39 
Monthly total income (US$) during the season (above 
divided by the length of selling season) 
 
57.93 
Annual gross profit (US$) (mean ± SE) 202.73 ± 32.42 
Monthly gross profit (US$) during the season (divided 
by the length of the selling season) 
 
50.68 
Labor inputs per year (hours) (mean ± SE): 
Fruit collection 
Selling 
Total 
 
 321.71 ± 20.68 
68.84 ± 3.22                                                                   
390.31 
Net monthly cash income divided by 25 days to yield the net cash income per day 
Source: field survey (2008/09). 
The average labor input for collection and selling fruits is relatively high, at about 390.31 
hours per household, annually (Table 5.7). Gross profit for the household was US$0.5194 
and US$ 4.1552 per hour and day
4
, respectively, a rate above the current wage rate for semi-
skilled labor per day (US$3.33) (calculated from table 5.6). The fruits‟ collectors are thus 
able to earn US$0.73 more gross profit for their effort than the average wage rate of semi-
skilled labor per day in the area, although only for a maximum of four months per year, the 
length of the fruit season. Calculation of the ratio of return to labor was based on the current 
                                                 
4 A day was equivalent to eight hours of work 
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local wage rate of US$3.33 per day in the study area. The returns from local-level trade in the 
fruit are relatively high if viewed on a monthly basis (US$106.79 per month) over the 
collection season (Table 5.6). 
5.7.2 Cash income earned by local traders 
Z. spina-christi local fruit traders earn an average annual gross profit of US$2191.81, 
annually. While the average total income per trader was US$4635.72 annually (Table 5.8). 
However, there substantial variations for both gross profit and total income as demonstrated 
by a high standard error (Table 5.8). This variation is largely due to the period, quantities and 
prices of traded fruits. Some traders store their products until the end of the season, while 
others sell their fruits in big towns such as Khartoum, Wad Madani and El Obeid, where the 
price is relatively higher than those at the local markets. The direct annual average costs 
consist of stock purchase cost (US$1902.32), royalties (US$59.89), State taxes (US$89.87), 
locality taxes (US$89.87), and transportation cost (US$301.96). The total average cost per 
year is US$2443.91, which constitutes 52.7% of the average annual total income for trader 
households (calculated from table 5.8). 
Table 5.8: Mean direct cost, annual total and monthly income, and annual and monthly gross 
profit from Z. spina-christi fruits local trade over 2008/09 season. 
Variable Calculated from Z. spina christi 
fruits sales (n = 27) 
Direct costs (US$) (mean ± SE): 
 
Stock purchase 
Royalties 
Locality taxes 
State taxes 
Transportation cost 
Total costs 
 
 
1902.32 ± 231.16 
59.89 ± 7.28 
89.87 ± 10.92 
89.87 ± 10.92 
301.96 ± 36.65 
2443.91 
Annual total income (US$) (mean ± SE) 4635.72 ± 705.55 
Monthly total income (US$) during the season (above 
divided by the length of the selling season) 
 
1158.93 
Annual gross profit (US$) (mean ± SE) 2191.81 ± 435.35 
Monthly gross profit (US$) during the season (divided 
by the length of selling season) 
 
547.95 
Source: field survey (2008/09). 
Figure 5.4 illustrates that 41.4%, 35.7%, 21.4%, and 1.5% of traders‟ households earned an 
annual average gross profit of less than US$150, US$151-US$301, US$302-US$452, and 
 
65 
 
US$453-US$603, respectively, whereas most of the traders (44.4%) earn an average gross 
profit of more than US$1510 annually (Figure 5.4). 
 
N= 70 for collectors and 27 for traders 
Figure 5.4: Distribution of gross profit (US$) earned from Z. spina-christi fruit sales in the 
2008/09 season in intervals of US$150 for all collectors and traders (% of collectors/traders) 
Source: field survey (2008/09). 
5.8 Household expenditure from annual Z. spina-christi fruit sales 
Figure 5.5 explains that all the surveyed collector households spent their financial returns 
from the local Z. spina-christi trade for food purchases, while the sampled trader households 
spent their financial returns on food (73%),  education (19%) and cover health care expenses 
(8%). 
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N= 70 for collectors and 27 for traders 
Figure 5.5: Expenditure sources from annual Z. spina-christi fruit sales and the proportion of 
collectors/traders for each expenditure source. 
Source: field survey (2008/09). 
5.9 Opportunities for Z. spina-christi fruit local-level trade 
This case study demonstrates that the local-level trade in Z. spina-christi fruits has potential 
for cash income generation. Moreover, the possibility to create alternative markets exists, 
especially in the face of increasing saturation of the local markets. Further exploitation of 
other regional markets presents such potential, such as those in areas where access to the 
primary resource is scarce, e.g. Khartoum and El-gazira. Certain urban dwellers in Khartoum 
indicated interest in purchasing traditional products. 
With the regards to the resource base, resources have not been negatively influenced by the 
collection of the fruits. However, changes in the primary resource occur over time due to the 
occurrence of animal grazing and the consequence of intensive browsing, and excessive 
lopping and cutting. Moreover, as excessive lopping and cutting more frequently occur in 
state natural forests, the opportunity exists to introduce controls and systems for sustainable 
management of the resource, including involving local people in resource management. 
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5.10 Constraints for Z. spina-christi fruits’ local-level trade 
Although many collectors indicated that there were limited problems associated with the 
collection of the fruit and its local-level trade, further discussion revealed several concerns 
and constraints (Table 5: 9). Most of these related to marketing and pricing and selling, rather 
than processing, except of course for the seasonality of the product and the limited period for 
sales and cash income. Table 5.9 reveals the main constraints mentioned by collectors, 
related to the seasonality of the product (100%), transportation costs to market (100%), low 
prices for the product (92.9%), product demand (57.1), number of markets (87.1%), number 
of buyers (57.3), and access to the resource (75.7%).  
The poor prices that collectors are offered for their product are related to the pricing strategy, 
as traders always set the price of the fruits, and is also a consequence of a lack of buyers.  
High transportation costs to the product markets persuade many collectors to use door-to-
door, roadside, and home sales as marketing channels (see figure 5.1). All collectors in the 
survey sample mentioned that high transportation cost to markets is the main constraint faced 
by collectors who wish to benefit from their collection. Some collectors are dissatisfied with 
the price they receive for their products but feel that traders and buyers would simply not buy 
the product if the prices are higher. 
Moreover, high lorry fares prevent collectors from reaching markets further away in larger 
towns in the country, such as Elobeid, Madani and Khartoum. Other major constraints relate 
to demand for the product and a shortage of local buyers due to the growing numbers of 
people engaging in the fruit local trade (Table 5.9). Related to this, is the inability to obtain a 
fair price, as well as variable sales; some days the collectors have enough customers and do 
well, while other days they sell nothing. Furthermore, long-standing fruit traders identify that 
their levels of trade and cash income have declined. Despite this competition, there is little 
disharmony among fruit sellers because customers sample the fruit and select which product 
to buy according to what fruit suit their taste preference. 
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Table 5.9: Constraints to Z. spina-christi fruits local-level trade as identified by collectors in 
2008/09 season (% of collectors mentioning each constraint). 
Constraint % of collectors (n = 70)* 
Seasonality of the product 
Transportation cost to markets 
Low prices for the product 
Product demand 
Number of markets 
Number of buyers 
Resource access 
100.0 
100.0 
92.9 
57.1 
87.1 
57.3 
75.7 
* Figures add up to more than 100% as each collector mentioned multiple constraints 
Sources: field survey (2008/09). 
In contrast to collectors, traders‟ constraints mainly related to cash flow and competition 
(Table 5.10). Most concerns raised encompassed the business as a whole and not just Z. 
spina-christi fruit trading. The most frequent constraints mentioned by the traders were the 
cost of transportation to the market (100%), high taxes (100%), competition (63%), number 
of buyers (66.7%), and seasonality of the fruit (48.1%) (Table 5.10). The high lorry charges 
prevent local traders from reaching markets that are further away and located in larger towns, 
where traders feel there is potential for selling the fruits. Other major constraints related to 
locality and state taxes which increase the cost of fruits trading outside the region and thus 
the ability of traders to reach potential markets in other regions (Table 5.10). Moreover, the 
number of buyers place an additional constraint on the trade. Some traders mentioned that 
many people in the local markets scarcely have enough money to buy products other than 
food. The lack of consumers in the local markets is supposedly related to a decrease in 
available spending money as well as to the number of traders present at local markets. 
Table 5.10: Constraints to Z. spina-christi fruits trade identified by traders in the 2008/09 
season (% of traders mentioning each constraint). 
Constraint % of collectors (n = 27)* 
Cost of transportation to the market 
High taxes (Locality &State) 
Competition 
Number of buyers 
Seasonality of the products 
100.0 
100.0 
63.0 
66.7 
48.1 
* Figures add up to more than 100% as each collector mentioned multiple constraints 
Sources: field survey (2008/09). 
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5.11 Summary of key findings 
 Collectors of Z. spina-christi fruits tend to be women and children and middle-aged 
males with a poor-level education. Similarly the traders were middle-aged males but had 
with better level of education. 
 The reasons behind the household collectors‟ entrance in local business mainly related to 
poverty, increasing cash income, and unemployment, while for the traders, increasing 
cash income and lessening unemployment were the main reasons for their engagement in 
the trade.  
 Z. spina-christi fruits are collected from private farms and state natural forests through 
the use of social relations, obtaining permission, and free-access mechanisms. 
 All collectors add value to their products before selling, by drying, sorting, and 
packaging the fruits in sacks for selling. 
 The annual average gross profit for the collector and trader household is US$427.17 and 
US$2191.81, respectively. 
 The annual average gross profit earned by the collector household contributes to food 
purchases only. 
 The annual average gross profit earned by the trader contributes to food purchases, 
education costs, and health care expenses by 73%, 19%, and 8%, respectively. 
 Product seasonality, cost of transportation to markets, low prices obtained for the fruits, 
demand for the fruits, number of markets, number of buyers, and access to resource were 
the main constraints identified by collector households. 
 Cost of transportation to the market, state and locality taxes, competition, number of 
buyers, and the seasonality of the product were the main constraints raised by trader 
households. 
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6 Local-Level Trade in Laloub (Balanites aegyptiaca L.) Fruits 
6.1 Introduction 
Sudan is a major producer of the B. aegyptiaca fruits. Locally the fruits are known “Laloub” 
and are traded in large quantities at local markets such as those in Kordofan, Darfur, and 
Southern Sudan (Figure 6.1). 
 
Figure 6.1: B. aegyptiaca fruits 
Available information on nutritional value or chemical composition of the edible fruit varies 
between authors and sampling locations/countries. The chemical composition of the edible 
fruits from Sudan indicates that the fruit contains 33% protein, 0.1% fat, and 52.7% 
carbohydrates (Henry and Grindley, 1954; Freedman, 1998). The macerated fruits are mixed 
with millet to make a porridge given to women after child birth and during lactation, to give 
them energy, strength, and increase milk production. The oil released from the kernels by 
boiling, is used for treating headaches (Freedman, 1998). Fruits are harvested when they turn 
yellow and the flesh becomes soft and sweet (personal obser., 2008; 2009). 
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6.2 The resource base 
B. aegyptiaca L. belongs to Balanitacae family and is mainly found in arid and semi-humid 
parts of Africa. It is widespread throughout the Sahel and of the whole of Sudan, occurring in 
all types of soils that experience a rainfall range between 200-800 mm annually. The tree is 
evergreen, small to medium size of 6-8 m height (El Amin, 1990) (Figure 6.2). The crown is 
spherical, in one or several distinct masses, while the trunk is short and often branches out 
near the base. The bark is dark brown to grey and deeply fissured. Its branches are armed 
with stout yellow or green thorns which measure up to 8 cm long (Hall and Walker, 1991). In 
Sudan, the species has numerous uses such as timber, food, medicine, forage, and shade. It is 
an important species for dry areas as it produces fruit even in very dry years. The tree can 
live for more than 100 years, the quarters of which are productive with an annual ripe fruit 
yield of 125 kg annually (Anonymous, 2004). 
Species propagation is basically accomplished through seeds which are collected from trees, 
fallen fruits or from markets. Seeds are extracted by soaking the fruits in water for 10-12 
hours and then washing them to separate the pulp from the seeds. There are 500 to 1500 
seeds per kg depending on the shape and size of the seed, which may vary greatly, exerting 
an influence on seed germination.  Bulk seeds collected from the Eastern Nuba Mountains in 
South Kordofan (El Tahir, 1999) exhibited different properties from those originating 
elsewhere. A study by Mohammed (1995) shows that the sowing of B. aegyptiaca seeds in a 
horizontal position significantly increased the speed of germination. The seeds initially 
undergo rapid growth which later declines. Seedlings can stay in nursery beds and are ready 
for planting in about 2-6 months. Root pruning is detrimental to seedlings and can inhibit 
growth. Direct sowing is an alternative propagation method. Root suckers and cuttings may 
also be used for propagation. The species has, especially in the equatorial zone, a pronounced 
diffuse flowering and fruiting habit; flowers and fruits occur during a prolonged season. In 
Sudan, fruiting begin between December and January, and occasionally as late as March to 
July.  The fruits are egg-shaped and small (El Amin, 1990). In the fruiting stage, the tree 
crown is characterized by dropping young branches. 
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Figure 6.2: B. aegyptiaca trees 
6.3 Characteristics of B. aegyptiaca fruit collectors and traders 
Table 6.1 explains that B. aegyptiaca fruit collectors are both females (78.5%) and males 
(21.5%). The same table also shows that all traders studied were male. Results of the survey 
revealed that 63.1% of the fruit collectors are ≤ 18 years of age, 15.4% range from 18-28 
years of age, 10.8% range from 29-38 years of age, 9.2% range from 39-48 years of age, and 
1.5% are between 49-58 years of age. While half of the traders‟ ages range from 29-38 years 
of age, 37.5% are aged 18-28 years and 12.5% between 39-48 years. 
Table 6.1 also represents that 72.3% of the collector households have some primary 
education, 3.1% have some secondary education, 1.5% have some higher education and 6.2% 
have some Khalwa education and that only 16.9% were illiterate. Traders were, on the whole, 
better educated as 62.5% have some primary education, 25% have some intermediate 
education and 12.5% have some secondary education. The survey also showed that 63.1% of 
the fruit collectors were children and the rest were married (29.2%), unmarried (4.6%), 
and/or divorced (3.1%). The same survey also indicates that 87.5% of traders were married 
with only 12.5% ranking as unmarried (Table 6.1). 
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Table 6.1: Sex, age, education level and marital status profiles of B. aegyptiaca fruit 
collectors and traders (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 65) % of traders (n = 8) 
Sex Male 
Female 
78.5 
21.5 
100 
- 
Age <=18 years 
18-28 years 
29-38 years 
39-48 years 
49-58 years 
63.1 
15.4 
10.8 
9.2 
1.5 
- 
37.5 
50.0 
12.5 
- 
Education level Illiterate 
Khalwa 
Primary 
Intermediate 
Secondary 
Higher  
16.9 
6.2 
72.3 
- 
3.1 
1.5 
- 
- 
62.5 
25.0 
12.5 
- 
Marital status Married 
Unmarried 
Divorced 
Children 
29.2 
4.6 
3.1 
63.1 
87.5 
12.5 
- 
- 
Source: field survey (2008/09). 
6.4 Collectors’ and traders’ reasons for entering the local fruit trade 
A variety of reasons were mentioned as to why interviewees had decided to participate in the 
trade of B. aegyptiaca fruits at the local-level trade. Most identified it as a low-cost 
opportunity to earn some cash income at a particularly important time of the year to cover 
food costs. Table 6.2 explains that interviewees commonly expressed poverty (7.7%), need to 
increase income (76.9%), and unemployment (15.4%) as reasons for entering the local-level 
trade. Table 6.2 also indicates that all traders regarded the opportunity to increase their 
income as the main reason for their involvement in the business. The same table also shows 
that 63.1% of the collectors were school children while the remaining were farmers (35.4%), 
and farmers and animal breeders (1.5%) while traders were primarily farmers or farmers and 
animal breeders (12.5%). 
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Table 6.2: Reasons for entering B. aegyptiaca fruits trade provided by collectors and traders 
and their main jobs (% of interviewees in each class). 
Variable/attribute Class % of collectors 
(n = 65) 
% of traders 
(n = 8) 
Reasons for entering the 
B. aegyptiaca fruit trade 
(drivers) 
Poverty 
Increasing income 
Unemployment 
7.7 
76.9 
15.4 
- 
100 
- 
Main job Farmer 
Farmer & animal breeder 
Student 
35.4 
1.5 
63.1 
82.5 
12.5 
- 
Source: field survey (2008/09). 
6.5 B. aegyptiaca fruits collection 
6.5.1 Ownership of primary resources and the mechanisms for obtaining B. 
aegyptiaca fruits 
 
More than half of the interviewees (58.5%) collected B. aegyptiaca fruits from their private 
farms while the rest (41.5%) used state natural forests for collection (Table 6.3). The same 
table illustrates that the mechanisms by which collector households obtain B. aegyptiaca 
fruits were related to social relations (53.8%), obtaining permission (4.7%), and free access 
(41.5%). In state-owned forests, collectors generally collect in groups between 3-9 children, 
for purposes of safety and security, and mutual support (personal obser., 2008; 2009). The 
only time collectors go out independently is when they are collecting on private farms, which 
are near the villages. Informal collecting institutions are significant for collectors to obtain 
access to the resource in state forests which are situated some 3-4 kilometres from the 
villages. As well, many of the school children in these groups have been collecting for years. 
The function and magnitude of such informal organization for facilitating the resource access 
is evident for a variety of natural products in Africa (Kepe, 2002). 
Table 6.3: Ownership of primary resources and the mechanisms for obtaining B. aegyptiaca 
fruits. 
Variable/ attribute Class % of collectors (n = 65) 
Primary resource ownership State 
Private 
41.5 
58.5 
Mechanisms for obtaining the B. aegyptiaca 
fruits 
Social relation 
Permission 
Free  
53.8 
4.7 
41.5 
Source: field survey (2008/09) 
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6.5.2 Access to primary resource of the fruits 
As indicated in Table 6.3, more than half of the entire sample of collectors gathered their 
fruits from private farms and the rest gathered from state natural forests. In private farms it is 
difficult to access primary resources as social relations and permission from owners dictate 
access, and not all owners are eager to offer this. However, a collector, who has a connection, 
through a relative or friend, to a privately-owned farm can access the resource without 
complications. Many land owners prefer to permit their own relatives or family members to 
collect rather than outsiders such as people from other villages. Generally, farm owners are 
protective of the resource, not readily allowing others, mainly those with whom they have no 
social links, access. Most of the fruits are collected from clay basins where B. aegyptiaca 
trees grow naturally. Some land owners from villages bordering the farm lands with dead tree 
branches, complain that they are not permitted to collect the fruits within the reserves despite 
the plentiful amount of trees within the fences. The reasons for this are not clear, although it 
was suggested that one problem might be the occurrence of animals around the farms during 
the agricultural crops harvesting season. It is only state natural forests, in which the fruits are 
freely being gathered. Collectors who are able to access fruits from state forests mentioned 
that physical access to the resource is sometimes difficult, as they have to walk long 
distances. 
6.5.3 Availability of B. aegyptiaca fruits 
In terms of fruit availability in collection areas, 41.5% of collectors felt that there is enough 
quantities for those who wish to collect, whereas 58.5% believed there is a shortage (Table 
6.4). The shortage is believed to be due to: a) too many people collecting the fruits; and b) 
the scarcity of the primary resource as a consequence of intensive browsing, excessive 
lopping, and cutting. Wild fire has a similar effect on the availability of the fruit (Ali 
Mohammed, a collector from Mahala village). 
Table 6.4: Availability of B. aegyptiaca fruits to those who wish to collect during the 
collection season 2008/09 (% of interviewees in each class). 
Variable/attribute Class % of collectors (n = 65) 
B. aegyptiaca fruit availability Yes 
No 
41.5 
58.5 
Source: field survey (2008/09) 
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6.5.4 Collecting season, distance, and quantity of fruit collected 
B. aegyptiaca fruit collection always starts between December and January. The collector 
households gather an average of 496.69 kg, annually. Collectors who obtain the fruits from 
state forests go out early in the morning. They mentioned that if they did not do this, they are 
not able to walk the long distance to the collection area, 3-5 km, and then they do not find 
enough quantities of fruits.  This agrees, to some extent, with the observation that there is 
shortage. The majority of collectors (56.9%) collected the fruits 1-2 km from their villages, 
while 21.6% collected the fruits 3-4 km away, and 21.5% collected the fruits 5 km from their 
homes (Table 6.5). The majority of collectors are women who gather the fruits alone, while 
school-aged children sometimes collect the fruits in groups. Some of the children who study 
in Mahala primary school mentioned that they gathered the fruits in groups and they divided 
the cash income they earned from their collection. Yet some of them complained about this 
collective work as some children receive a higher rate than if they would have, if they 
collected the fruits individually. The majority of the collectors carried their collection on 
their heads and by hand, while other used animals such as donkeys to bring the stock home. 
Table 6.5: Distance from collector‟s villages to collection site (% of interviewees in each 
class). 
Variable Class % of collectors (n=65) 
Distance from collector‟s village to collection 
site  
1-2 kilometres 
3-4 kilometres 
≥ 5 kilometres 
56.9% 
21.6% 
21.5% 
Source: field survey (2008/09) 
6.5.5 Costs of B. aegyptiaca fruits collection 
There are no expenditure involved in collecting B. aegyptiaca fruits, other than the cost of 
sacks and transportation; a number of women and school-aged children indicated that they 
started trading the fruit since it is “easy to get into”, as it is not necessary to purchase any 
stocks. 
6.5.6 Value addition to B. aegyptiaca fruits 
The sampled collectors add value to the fruits before selling. In the first stage of the value 
addition, fruits are dried under direct the sun, sorted, and packaged in sacks for selling. 
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6.6 Markets, selling and prices 
6.6.1 Market channels, markets and prices 
Collectors largely sell B aegyptiaca fruits from home to local traders and consumers. The 
collectors sell the fruits in local markets at an average price of US$0.21 per kg
-1
 or collectors 
sell the fruit in villages at an average price of US$0.19 per kg
-1
 (Figure 6.3). The collectors 
either take their collection to local weekly markets (10.8%) or local traders come to the 
collectors‟ village to purchase in bulk from those who use door-to-door (12.3%), roadside 
(21.5%), and/or home sales (55.4%) as marketing channels (Figure 6.3). In the first case, 
collectors simply take their fruit to one of the local markets such as El-abassia or Sog El-
Jabal (personal obser., 2008; 2009). However, those that practice door-to-door selling, 
roadside and/or home sales receive a relatively lower price than who supply their fruits to 
local markets. This may be due to the fact that some of the collectors (40%) sell their fruits to 
one local trader and that trader may be a relative or part of the collector‟s social network and 
the local collector is bound by a long-term-often debt-based-trading relationship. A small 
amount of collectors, 9.2%, sell their fruits to 2-4 local traders and 50.8% sell their fruits to 
more than 4 local traders (Table 6.6). The retailers sell a kilogram of fruits at a price of US$ 
0.9700 per kg
-1
, while the wholesalers sell a kilogram of fruits at US$ 1.300 per kg,
-1
 (figure 
6.3).  Recently, large quantities of fruits are sold in regional, national and international 
markets, especially to those in Arabian-Gulf Countries (Bank of Sudan statistics, 2009). 
Table 6.6: Collectors‟ chances to sell fruits to traders (% of interviewees in each class). 
Variable Class % of collectors (n = 65) 
Collectors chances   One local trader 
2-4 local traders 
More than 4 local traders 
40.0 
9.2 
50.8 
Source: field survey (2008/09). 
6.6.2 Market description and organization 
There is no formal organization between collectors within any of the local markets, although 
they usually gather together in one place. Some collectors feel that a market committee 
would be helpful, while others think that either the season is too short to warrant this, or that 
such a committee would be dominated by a few individuals and this would not be conducive 
to good relations. At a more informal level, groups of women from particular villages would, 
however, often travel together to local markets. In general, all sellers seem to operate in 
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relatively close proximity to one another. Other forms of coordination include agreeing on a 
common price per unit price. In most case this is realized by simply asking one of other 
sellers what the unit price is and conforming to this. 
 
 
 
(particularly in villages where there are few baobab fruits collectors), roadside and home 
sales, which follow by 31.6%, 15.8% and 30.2% respectively (Figure 3.1). These households 
tend have relatively lower cash income than who supply their products to local markets (pers. 
Obser.). Recently, large quantities of baobab fruits are being sold in regional, national and 
international markets, especially to the Arabian Gulf countries (El Tahir undated)  
Figure: 3.1: Flow chart showing keymarkets and markets channels for baobab fruits 
 
 
 
 
 
 
 
 
 
Figure 6.3: Flow chart showing key actors and marketing channels for the B. aegyptiaca fruit 
Source: field survey (2008/09). 
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6.6.3 B. aegyptiaca fruit consumers 
In local markets, buyers consist of both males and females, of middle ages, visiting the 
villages or coming to local weekly markets. Selling prices are lower at the beginning of the 
fruit‟s season. However, prices increase at the end of the season. In the local markets, the 
price of the fruits during the same market day are higher in the morning and begins to 
decrease from mid-day until the end of the market day. Most consumers are visitors and 
school children, in addition to the consumers coming from towns outside the Nuba 
Mountains region. 
6.7 Contribution of B. aegyptiaca fruits local trade to household Income 
6.7.1 Cash income earned by collectors 
B. aegyptiaca fruit collectors earn an annual average gross profit of US$91.49. The mean 
annual total income was US$97.84 per collector in 2008/09 (Table 6.7). However, there is 
noticeable variation in cash income earned by collectors as total annual incomes ranged 
between US$11.90 and US$701.40, and gross profit between US$10.95 and US$661.50. This 
variation is largely due to personal and market characteristics (see table 8.1). 
Table 6.7: Mean direct cost, annual total and monthly income, annual and monthly gross 
profit from B. aegyptiaca fruits local-level trade over 2008/09 season. 
Variable Calculated from B. aegyptiaca  fruits 
sales (n = 65) 
Direct costs (US$) (mean ± SE): 
Sack cost 
 
6.35 ± 0.88 
Annual total income (US$) (mean ± SE) 97.84 ± 14.78 
Monthly total income (US$) during the season 
(above divided by the length of selling season) 
 
24.46 
Annual gross profit (US$) (mean ± SE) 91.49 ± 13.93 
Monthly gross profit (US$) during the season 
(divided by the length of selling season) 
 
22.87 
Labor input per year (hours) (mean ± SE): 
Fruit collection 
Selling 
Total 
 
120.74 ± 15.12 
46.37 ± 3.76 
                                            167.11 
Net monthly cash income is divided by 25 days to yield the net cash income per day 
Source: field survey (2008/09). 
During this study, collection and selling labor inputs for the fruit were 167.11 hours per 
household annually (Table 6.7). Gross profit was US$0.5475 per hour of work and 
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US$4.3800 per day, which was above the ongoing wage rate of semi-skilled labor per day 
(US$3.33). Fruit collectors were thus able to earn US$2.75 more gross profit for their effort 
in comparison with the average wage rate of semi-skilled labor in the study area, although 
only for a maximum of four months per year, the length of the fruit season. Calculation of the 
return to labor ratio is based on the present local wage rate of US$3.33 per day in the study 
area. The returns from local-level trade were relatively low if viewed on a monthly basis 
(US$22.87 per month) over the collection season (Table 6.7). 
6.7.2 Cash income earned by local traders 
B. aegyptiaca fruit traders earned an average annual gross profit of US$3199.72, while the 
mean annual total income was US$8522.67 per trader (Table 6.8). However, there is 
considerable variation in both annual gross profit and total income as demonstrated by high a 
SE of 1369.09 and 684.82 for total income and gross profit, respectively (Table 6.8). This 
variation is largely due to the period, quantities, and prices of traded products. Some traders 
store their products until the end of the season, while other trade their products in big towns 
(e.g. Khartoum, Wad Madani and ELObeid), where the price was relatively higher. Table 
(6.8) shows that the annual average direct costs consist of stock purchase cost (US$4071.68), 
royalties (US$138.69), state taxes (US$209.70), locality taxes (US$209.70), and 
transportation cost (US$693.18). The total annual average cost was estimated at US$ 5322.95 
for local traders. This cost constituted 70.04% of the average annual total income for the 
local trader (calculated from table 6.8). 
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Table 6.8: Mean direct cost, annual total and monthly income, annual and monthly gross 
profit from B. aegyptiaca fruits during the 2008/09 season. 
Variable Calculated from B. aegyptiaca 
fruits sales (n = 8) 
Direct costs (US$) (mean ± SE): 
Stock purchase 
Royalties 
Locality taxes 
State taxes 
Transportation cost 
Total costs 
 
4071.68 ± 766.37 
138.69 ± 26.10 
209.70 ± 39.47 
209.70 ± 39.47 
693.18 ± 130.47 
                                    5322.95 
Annual income (US$) (mean ± SE)          8522.67 ± 1369.09 
Monthly total income (US$) during the season (above 
divided by the length of selling season) 
 
2130.67 
Annual gross profit (US$) (mean ± SE) 3199.72 ± 684.82 
Monthly gross profit (US$) during the season (divided by 
the length of selling season) 
 
799.93 
Source: field survey (2008/09). 
Most of the collectors (78.5%) earned an average gross profit of less than US$150 annually, 
while half the traders earned an annual average gross profit income equal to US$1510 or 
more (Figure 6.4). 
 
N= 65 for collectors and 8 for traders 
 
Figure 6.4: Distribution of gross profit (US$) earned from B. aegyptiaca fruit sales in 
2008/09 season in intervals of US$150 for all collectors and traders (% of collectors/traders). 
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6.8 Household expenditure from annual B. aegyptiaca fruit sales 
On average, sampled collector households spent all returns from fruit sales on food purchases 
annually (Figure 6.5), while surveyed trader households 84%  spent their earnings from the 
fruit trading on food purchases (84%), and paying for education costs (16%) (Figure 6.5). 
 
N= 76 for collectors and 27 for traders 
Figure 6.5: Expenditure sources from annual cash income earned from B. aegyptiaca fruit 
sales and the proportion of the collectors/traders related to each source. 
6.9 Opportunities for B. aegyptiaca fruits’ local-level trade 
This case study has exhibited that the B. aegyptiaca fruits local-level trade is a business with 
potential for development. However, much needs to be done to ensure that this happens in a 
sustainable manner. Local-level trade in the B. aegyptiaca fruit has been extended for many 
years and evidence suggests that is likely to remain for the foreseeable future. There is also 
potential to grow alternative markets, especially in the face of increasing saturation in local 
markets. Moreover, state markets,  such as those in areas where the primary resource is 
scarce (e.g. Khartoum and El-Gazira), have the potential to be exploited further. Certain 
urban dwellers in big cities illustrated interest in buying traditional products. In terms of 
sustainability, the B. aegyptiaca fruit local-level trade looks favourable; the trade‟s main 
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threat is the growing number of people taking up this business, leading to saturation in local 
markets due to fairly limited potential for large new markets. 
Regarding the resource base, it does not appear to be negatively affected by fruit collection 
activities. However, the primary resource changes over time due to animal grazing and as a 
consequence of intensive browsing, excessive lopping, and cutting. However, as much of the 
extreme lopping and cutting takes place in state natural forests, there is a chance that controls 
and systems for sustainable management of resource, including the participation of local 
people, could be introduced. While the resource demonstrates a potential for sustainable use, 
access to it on state natural forests and private farms is extremely fragile and rest on the 
discretion of owners and managers. 
6.10 Constraints to B. aegyptiaca fruit local-level trade 
Most of the collectors indicated that there were many problems associated with the collection 
of the fruits and local-level trade. Most of the constraints were directly related to marketing, 
pricing and selling, rather than processing, except of course the seasonality of the product 
and the limited period for potential sales and cash income. Table (6.9) reveals that the main 
constraints mentioned by collectors were related to the seasonality of the fruits (100%), the 
cost of transportation to the market (100%), low fruit prices (84.6%), fruit demand (43.1%), 
number of markets (96.9%), access to primary resources on private farms (73.8%), and 
resource management (84.6). The poor prices received by collectors relates to the pricing 
strategy, as the traders always set the price of the fruit, and the lack of buyers. High 
transportation costs to the fruit markets persuaded many collectors to use door-to-door, 
roadside, and home sales as marketing channels (see Figure 6.3). All collectors in the sample 
mentioned that high transportation cost to the market is the main constraint which they face. 
Some collectors are dissatisfied with the price they receive for their products but feel that if 
prices were higher, local traders and buyers would simply not buy the product.  
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Table 6.9: Constraints on the B. aegyptiaca fruits trade as identified by collectors during the 
2008/09 season (% of collectors mentioning each constraint). 
Constraint % of collectors (n = 65)* 
Seasonality of the fruit 
Cost of transportation to the market 
Low price for fruit 
Demand for fruit 
Number of markets 
Access to primary resources  
Poor management  
100.0 
100.0 
84.6 
43.1 
96.9 
73.8 
84.6 
*Figures add up to more than 100% as each collector mentioned multiple constraints 
Sources: field survey (2008/09). 
In contrast to collectors, traders‟ constraints related mainly to cash flow and competition 
(Table 6.10). Most of the concerns raised encompass their business as a whole and not just 
the B. aegyptiaca fruit trade. The most frequently expressed constrains were the cost of 
transportation to the market (100%), high taxes (100%), competition (62.5%), the number of 
buyers (87.5%), and the seasonality of the fruits (100%) (Table 6.10). The high-cost vehicle 
fares prevent local traders from reaching potential markets in larger towns in the country, 
where they feel a good potential exists for selling the fruits. Other major constraints related to 
locality and state taxes which increase the cost of trading fruit outside the study area (Table 
6.10). Moreover, the number of buyers is an additional constraint faced by traders. Some 
traders mentioned that people in local markets can barely afford to buy products other than 
food. The scarcity of consumers at local markets is supposedly related to both unemployment 
and linked with a decrease in available cash. 
Table 6.10: Constraints to B. aegyptiaca fruits trade as identified by traders in the 2008/09 
season (% of traders mentioning each constraint). 
Constraint % of collectors (n = 27)* 
Cost of transportation to the market 
High taxes (locality & state) 
Competition 
Number of buyers 
Seasonality of the fruits 
100.0 
100.0 
62.5 
87.5 
100.0 
*Figures add up to more than 100% as each collector mentioned numerous constraints 
Sources: field survey (2008/09). 
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6.11 Summary of key findings 
 Most B. aegyptiaca fruit collectors were children with primary education, while traders 
were middle-aged males and some have secondary and intermediate education. 
 The reasons behind the collectors‟ entrance into the local-level trade were mainly 
poverty, desire to increase, and to lessen unemployment, while traders were mainly 
motivated by their desire to increase cash income. 
 B. aegyptiaca fruits were collected by making use of social relations, obtaining 
permission, and using free access mechanisms.  
 All collectors add value to their fruits by drying, sorting, and packaging them in plastic 
sacks for sale. 
 The annual average gross profit for collectors was US$ 91.49, while the average gross 
margin for traders was US$3199.72. 
 The annual average gross profit earned by collectors contributed to food purchase only, 
while annual average gross profits earned by traders contributed to purchasing food and 
covering education costs, representing 84% and 16%, respectively. 
 Fruit seasonality, cost of transportation to the market, low prices obtained for the fruits, 
demand for the fruits, number of markets, access to primary resources, and poor resource 
management were the main constraints identified by collectors. 
 The cost of transportation to markets, State and locality taxes, competition, number of 
buyers and seasonality of the fruit were the main constraints indicated by traders. 
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7 Contribution of Products Local Trade to Rural Development 
7.1 Contribution to household rural economy 
7.1.1 Contribution to household’s income 
The contribution of  trade in selected NTFPs to household annual average total income varied 
from actor to actor along the market chain. This  annual value was relatively lower for the  
collectors of A. digitata (US$336), Z. spina-christi (US$231), and B. aegyptiaca (US$97) 
fruits (Table 7.1), while the annual average income for traders of A. digitata, Z. spina-christi, 
and B. aegyptiaca fruits are US$15862, US$4635, and US$8522, respectively (Table 7.1). 
The gross profit also varied across households along the market chain of the products. This 
value was relatively lower for the collectors of A. digitata (US$331), Z. spina-christi 
(US$202), and B. aegyptiaca (US$91) fruits (Table 7.1), whereas the annual average gross 
profit was relatively higher for the traders of A. digitata (US$3695), Z. spina-christi 
(US$2191), and B. aegyptiaca (US$3199) fruits (Table 7.1). The  average gross profit per 
hour of work was often relatively higher than the local semi-skilled wage rate per hour 
(US$0.42) for collectors of A. digitata (US$2.17), Z. spina-christi (US$0.51), and B. 
aegyptiaca (US$0.54) fruits (Figure 7.1). However, the average gross profit per hour of work 
was relatively lower than the average national wage rate per hour (US$0.62) for collectors of 
fruits (Z. spina-christi, and B. aegyptiaca), with the exception of A. digitata fruits (Table 
7.1). These findingsare similar to Dounias‟s study (2004) which found that the average 
annually income for edible palm weevil larvae harvesters was significantly higher than that 
obtained by unskilled workers in towns or by the producers of cocoa or coffee. When 
compared to other NTFPs in different tropical areas in Africa, the average cash income 
tended to be within similar ranges as those for the sellers of njansag kernels (Ricinodendron 
heudelotii) (Ndoye and Tieguhong, 2004), rattan harvesters in Ghana (Adu-Anning, 2004), 
and Mopane sellers in South Africa (Shackleton, 2004). The average gross profit per hour of 
work was US$4.21 for A. digitata fruit traders, US$2.50 for Z. spina-christi fruit traders, and 
US$3.65 for B. aegyptiaca fruit traders. The average gross profit for local traders of the fruits 
was relatively higher than the local semi-skilled, the national wage rate, and the value of 
work per hour for all selected product collectors (Figure 7.1). Presenting average values only 
indicates an extremely limited picture of the gross margin earned; closer examination 
explained that there was considerable heterogeneity in the gross profit within households 
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trading the same product as indicated by higher standard deviations (Table 4.7, 4.8, 5.7, 5.8, 
6.7 and 6.8) and (Figure 4.5, 5.4, and 6.4).  
Table 7.1: Annual average total income, costs and gross profit per household 
(collector/trader) from the selected NTFPs local-level trade in the 2008/09 season. 
NTFPs Type Actor Average total 
income (US$) 
 Average total 
costs (US$) 
Average gross 
profit
*
 (US$) 
 
A. digitata 
Collector 336 4.97 331 
Trader 15862 12166 3695 
 
Z. spina-christi 
Collector 231 29 202 
Trader 4635 2443 2191 
 
B. aegyptiaca 
Collector 97 6.35 91 
Trader 8522 5322.95 3199 
US$1 = SP2.1(SP = Sudanese pound) during the 2008/09 season. 
*
gross profit equals total income minus total costs. 
Source: field data (2008/09). 
 
Figure 7.1: Value of work per hour (US$) for local semi-skilled labor, minimum national 
wage, and gross profit for households (collector/trader) in Rashad locality for the 2008/09 
season. 
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7.1.2 Household income sources’ over a one-year period 
Household‟s diversify and complement their livelihood strategies year-round to generate 
economic security and cope with booms in certain products. Agricultural crops and NTFPs 
have particular harvesting seasons and this means that agricultural crops and NTFPs that are 
part of the agro-extractive cycle are practiced at different times during a year. The diversity 
of livelihood strategies can provide year-round income which requires continuous labor 
input. Peak seasons exist where different harvesting seasons overlap, such as those that occur 
during the rainy season when selected tree fruits have to be collected and agricultural crops 
are required to be sown and harvested at a later time. 
Table 7.2 shows the spread of main income sources in a one-year period. From August until 
October, A. digitata fruits are the main source of cash income for the household. During 
September and December, Z. spina-christi fruits are collected and can be sold at local 
markets. From April to July, B. aegyptiaca fruits are the main source of income for 
households. Agricultural crops are cultivated in July and harvested in December. During this 
cultivation season, harvesting between July and December, households have the greatest 
opportunity to perform paid labor and collect A. digitata and Z. spina christi fruits. Income 
opportunities are rather slack between May and October, a period during which agricultural 
crops are cultivated and harvested. To bridge the lack of income during this period, 
households always trade the products selected for this study, and obtain work on agricultural 
farms to gain income via paid labor. The selected products can provide income between April 
and October but are especially important between August and November when agricultural 
crops have been sold and consumed during the former season and the agricultural crops are 
not ripe until later in the season.   
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Table 7.2: Sources of revenues for households in the Rashad Locality. 
                  Months 
 
Activity 
J F M A M J J A S O N D 
NTFPs 
A. digitata fruits 
Z. spian-christi fruits 
B. aegyptiaca fruits 
 
 
   
 
 
x 
 
 
 
x 
 
x 
 
 
x 
7.1.3  
x 
7.1.4  
x 
x 
7.1.5  
7.1.6  
x 
x 
7.1.7  
7.1.8  
x 
7.1.9  
7.1.10  
x 
 
Agriculture 
Grains 
Groundnut 
Vegetables 
Fruits 
Animal 
 
x 
x 
x 
 
x 
 
x 
x 
x 
 
x 
 
x 
x 
x 
 
x 
 
x 
x 
x 
x 
x 
 
 
 
 
x 
x 
 
 
 
x 
x 
 
 
 
x 
7.1.11  
7.1.12  
7.1.13  
7.1.14  
7.1.15  
x 
7.1.16  
7.1.17  
7.1.18  
7.1.19  
7.1.20  
x 
7.1.21  
.1.22  
7.1.23  
7.1.24  
7.1.25  
x 
7.1.26  
7.1.27  
7.1.28  
7.1.29  
7.1.30  
x 
7.1.31  
.1.32  
7.1.33  
7.1.34  
7.1.35  
x 
Wage labor 
Agricultural crop sowing 
Agricultural crop weeding 
Agricultural crop harvesting 
     
x x 
x 
7.1.36  
7.1.37  
x 
7.1.38  7.1.39  
7.1.40  
7.1.41  
x 
7.1.42  
7.1.43  
7.1.44  
x 
7.1.45  
7.1.46  
7.1.47  
x 
Source: field survey (2008/09). 
7.1.3 Contribution to household’s annual total income 
Cash income from NTFPs trade varies across households and products (Figure 4.5, 5.4 and 
6.4). The contribution of these earnings to total household income presented a consistent 
pattern (Figure 7.2, 7.3 and 7.4); generally, A. digitata fruits represent the highest earning 
activity, tending to contribute to a higher proportion to total income (>50%) (Figure 7.2). 
This finding agrees with studies conducted in Ethiopia by Lemenih et al. (2003), Grimes et 
al. (1994) in Ecuador, Singh et al. (2010) in India, and Ndam (2004) in Cameroon, where 
these independent studies reported that NTFPs contribute to total household income by more 
50%. However, the findings disagree with Ruiz Perez et al. (2004) who state that in Africa, 
NTFPs cases tend to contribute less than 50% to annual total household income. 
The contribution of Z. spina-christi and B. aegyptiaca fruits to household total income was  
(<50%) (Figure 7.3 and 7.4). These findings agree with Gunatilake‟s (1998) study in Sri 
Lanka; and Ruiz Perez et al. (2004) conclusion on African NTFP cases. Depending on the 
type of product, cash income shares vary between households (Figure 4.5, 5.4 and 6.4), with 
households that have access to other sources of income generating proportionally more cash 
income from local trade than households without other sources of income. Households with 
other sources of income gain more financial returns in absolute term than households with no 
other income sources (see table 8.1). This pattern is consistent with that observed in other 
NTFPs case studies (Cetachew et al., 2007; Section 7.2), however, there are exceptions 
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(Cavendish, 2000; Vedeld et al., 2004; Shackleton et al., 2008; Inoni, 2009; Julius and 
Ndoye, 2004). The observed importance of local trade to households is related to this 
scenario. In general, the higher the product share the more significant the household 
(collector/trader) considers the cash income for the household. All A. digitata fruit collectors 
and 55% of Z. spina-christi fruit collectors indicated that local trading was their most 
important source of income; 69.2% of B. aegyptiaca fruit collectors fit this classification as 
well (Table 7.3). This implies that collectors trading A. digitata fruits tend to be more 
dependent on local trade for their livelihood than the latter.  The contribution of A. digitata 
fruit sales to household annual total cash income was relatively higher than Z. spina-christi 
and B. aegyptiaca fruits sales. This is due to the fact that A. digitata fruit selling is a more 
specialized activity than just a cash income gap filler, due to its regular engagement as well 
as developed traditional institutions at the village-level that govern access to the primary 
resource and the collection of the fruits. Cash income generated by A. digitata fruit 
encourage households to invest some of their capital in fruit collection and transportation to 
local markets (Figure 4.7). 
 
Figure 7.2: Annual average cash income (US$) contribution by household economic strategy 
for A. digitata fruit collectors in the 2008/09 season. 
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Figure 7.3: Annual average cash income (US$) contribution by household economic strategy 
for Z. spina-christi fruit collectors in the 2008/09 season. 
 
 
Figure 7.4: Annual average cash income (US$) contribution by household economic strategy 
for B. aegyptiaca fruit collectors in the 2008/09 season. 
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Table 7.3: The importance of  local-level trade to total (collector) household cash income. 
 Product type 
A. digitata Z. spina-christi B. aegyptiaca 
% of collectors rating local trade as their 
most important source of household 
income 
 
 
100 
 
 
55.0 
 
 
69.2 
Perceived importance of local trade for 
households(% of collectors) 
Very important 
Important 
Slightly important 
Not important 
 
 
73.7 
10.5 
10.5 
5.3 
 
 
68.6 
12.8 
10.0 
8.6 
 
 
60.0 
12.3 
13.9 
13.8 
% of collectors who would prefer to do 
something else 
Yes 
No 
 
 
9.2 
90.8 
 
 
37.1 
62.9 
 
 
80.0 
20.0 
Source: field survey (2008/09). 
7.1.4 Role of local trade in household’s economic livelihood strategies 
Rural livelihoods may be considered as dynamic strategies by which rural people seek first to 
survive and then to improve their well-being over time. This section focuses on the role that 
local trade in the selected products made with regards to the wider sampled households 
livelihood strategies. Several scholars have attempted to classify NTFPs trading activities 
according to livelihood strategy type. Beclcher et al. (2005) at CEFOR  in Indonesia have 
grouped and classified the NTFPs case studies according to  their contribution to household‟s 
economy in Africa, Asia, and Latin America. The cases were were grouped to: a) subsistence 
strategy cases which are characterized by their low contribution to household‟s cash income; 
b) supplementary strategy cases which are more oriented toward a cash economy; c) 
integrated strategy cases which are usually integrated with farming system as a sourse of 
additional income for the household; d) specialized-natural strategy cases; and e) specialized-
cultivated strategy cases. Lowore‟s (2003) study on the miombo woodlands of Malawi, 
applied the livelihood strategy framework proposed by Devereux (1999) to estimate the 
significance of selling miombo products for the food security of different households. In her 
study she found that the contribution made by NTFPs trading activities varied among 
households, even for the same NTFP, as the activity represents a  range of livelihood 
strategies from survivalist- where the households seek to prevent destitution and death- to 
accumulative- where households seek to increase income flows and stocks of assets (Table 
7.4). Stack et al. (2003), in an analysis of the Mopane Worm trade in Southern Africa, 
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arrived at a similar conclusion. They used the terms „stepping up‟, „linking in‟, and „hanging 
on‟ for similar sets of the strategies as those identified by Lowore (2003) and Devereux 
(1999) (Table 7.4, Column 1). Devereux (1999) argues that households follow a mix of 
accumulation, diversification, and shock response strategies in order to survive, and proposed 
four groupings for livelihood strategies- accumulative, adaptive, coping, and survival (Table 
7.4). Similarly, Dorward et al. (2005) have proposed that livelihood strategies may play 
different roles in these strategies, and categorize these contributions in terms of hanging on, 
stepping up and stepping out. The former term hanging on describes strategies that enable 
households to maintain their present livelihood (to survive) while the latter two terms 
represent different pathways for livelihood improvement, the first comprising accumulation 
of productive resources to expand current strategies and income, the second the accumulation 
of resources that can be used as a base from which to shift to different, more profitable 
livelihood strategies. Ruiz Perez et al. (2004) developed a typology of livelihood strategies 
based on groupings that emerged from the analysis of 61 case studies from Africa, Asia, and 
Latin America, according to the role the NTFP played in the household economy (Table 7.4). 
This typology draws heavily on the degree that households are integrated into cash economy 
(Table 7.4). The former criterion is not particularly useful in dry areas like the Rashad 
locality due to the deterioration of farming livelihoods by past war and lack of rain. Most of 
the households in the Rashad locality are well integrated in to the cash economy and none 
survive on subsistence alone (Section 3.1.1). 
Due to the disadvantages presented by using the existing typologies, as they relate to a lack 
of consideration for the factors surrounding trade, this study proposes a modified typology in 
accordance with the study‟s findings (Table 7.4, Column 3). This includes the definitions 
presented in the first two columns of Table 7.4 but this study refines and adds to these by 
including the importance of choice outlined above. This new criteria is presented in Table 7.4 
alongside the above-mentioned typologies. Then, the NTFP case studies are also classified, 
using the information supplied by the sampled household‟s expenditure from local-level trade 
in the selected NTFPs (Figure 4.6, 5.5, and 6.5).  As the sampled household‟s expenditure 
from local-level trade in the selected NTFPs illustrated (Figure 4.6, 5.5, and 6.5), A. digitata 
fruit‟s local trade was largely an accumulation strategy resulting in the accumulation of 
capital for the future and financial capital security (Figure 4.6). It was the households‟ first 
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most important source of cash income (50%) (Figure 7.2, and Table 7.4). Therefore, it 
provided enough cash income for some households to meet basic needs, such as food, 
education, and health (Figure 4.6). This is due to the fact that the product is characterized by 
well-developed markets (Belcher et al., 2005). Z. spina-christi and B. aegyptiaca fruits‟ local 
trade was a subsistence strategy for the households, serving to ameliorate household income 
or to provide cash income for specific purposes, such as food (Figure 5.5 and 6.5). Although 
it was the households‟ first most important but the cash income from the fruits trade was less 
than 50% (Figure 7.3, 7.4, and Table 7.4). This is due to the fact that these cases are 
characterized by weak markets, resource tenure, and competition, which may limit their 
development potential (Belcher et al., 2005).  
While Z. spina-christi and B. aegyptiaca fruits trade share was not high on an average basis, 
the role of the trade in supporting basic needs (food, education, health care) is accepted, 
however, the products not have the potential to alleviate poverty as all the income used for 
consumption. The cash income from these fruits local trade in 2008/09 was important for 
overcoming shortfalls in cash income, especially for food purchases (Figure 5.5 and 6.5). The 
source of cash income provided by the fruit sales, and thus supporting food purchases, has 
wider economic implications for households living in dry and semi-dry regions where 
agricultural crops face multiple risks such as rainfall fluctuation, pests, and crop diseases. 
Additionally, fruit sales are particularly important to fill seasonal and other food or cash 
income in times of hardship or emergency- adaptive strategy. This risk-management role for 
local trade in the fruits is essential for rural areas in developing countries like Sudan. Some 
households (76.9%) entered the B. aegyptiaca fruit trade with the specific objective to 
increase cash income (Table 6.2), which was spent for food purchase (Figure 6.5) during the 
2008/09 season. For local trade in Z. spina-christi fruits cash income was spent to cover the 
food costs, especially when agricultural production was low, in the study area (Figure 5.5). 
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Table 7.4: Livelihood strategy typologies and selected NTFPs (NTFP type is bold where it 
corresponds to the most important strategy for the NTFP). 
Household livelihood strategy typologies Classification 
of NTFPs 
studied 
Devereux (1999) 
Stack et al. (2003) 
Dorward et al. (2005) 
Ruiz Perez et al. (2004) Additional and 
refinements based on 
this study 
Accumulation 
- Increase in income 
flow and asset stocks  
- Proactive & positive 
 
 
‘Stepping up’ 
Specialized 
- High household income 
- > 50% of income in cash 
- NTFP > 50% of 
household total income 
Accumulation 
- NTFP share > 
50% of the 
household total 
income 
- Accumulative 
(e.g. poultry, 
animals).  
- supports the 
extension of the 
business  
A. digitata 
Fruits 
Adaptive 
- Spread risk through 
diversification 
- Proactive & positive 
 
 
‘Linking in’ 
Supplementary 
- Intermediate household 
income 
- > 50% of income in cash 
- NTFP < 50% of 
household total income 
Diversification ‘by 
choice’ 
 
 
Coping/ Survival 
 
- Minimization of the 
costs of an adverse 
livelihood 
- Ensuring that  future 
livelihood capacity is 
not seriously reduced 
- Reactive and 
defensive 
- Anticipation and 
destitution 
- Reactive and 
defensive 
 
„Hanging on’/ 
‘Linking in’ 
Subsistence 
- Low household income 
- < 50%  of income in 
cash 
- NTFP < 50% of 
household total income 
Subsistence 
- All income used for 
consumption (food, 
education, health) 
- NTFP share < 50% 
of the household 
total income) 
Z. spina-christi 
 
 
 
B. aegyptiaca 
Fruits 
Source: Devereux (1999); Stack et al. (2003); Ruiz Perez et al. (2004); Dorward et al. (2005); 
and empirical results of this study (2011). 
7.1.5 Exploring the contribution of local-level trade to rural development 
This section focuses on the contribution that local-level trade in the selected NTFPs made 
with regards to the wider sampled households livelihood portfolio and attempts to answer the 
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following question: to what extent does the local-level trade in the selected NTFPs contribute 
to rural development- financial capital creation- that alleviate housholds poverty?. 
For sampled households the study identified that the contribution of local-level trade in Z. 
spina-christi and B. aegyptiaca fruits is likely to be significant in assisting them to survival, 
giving important buffer and insurance roles as the households struggle to maintain 
unwarranted and vulnerable livelihoods at the margins of survival. Therefore, this strategy 
does not enable the households to alleviate their poverty as all of the returns are used for 
subsistence  (Figure 5.5 and 6.5, respectively). Further than the minimal maintenance roles, 
for A. digitata fruits collectors and traders household, the local-level trade enables progress 
through its contribution to financial capital accumulation or creation by buying animals for 
future sell or milk production; and poultry (Figure 4.6 and Table 7.4). In this situation the 
trade plays the role of stepping up or accumulative strategy. Thus, the household enables to 
accumulate financial capital for future use or for expanding the fruits business (Figure 4.7 
and Table 7.4). 
Based on the results from this study, which show that local-level trade in the selected 
products performs a variety of functions, from assisting collectors‟ household to secure food 
supply to accumulate financial capital, it would be incorrect to label all NTFPs as an 
unsuccessful means for rural development. Financial income earned from the local-level 
trade made a real impact, assisting traders‟ household to accumulate or create financial 
capital for future use or support the other income increasing sources.  
However, this study has shown that the potential of the products‟ local-level trade to 
contribute to financial capital accumulation or creation is limited and vary with products and 
actors (collectors/traders). This variation indicates the role of the broader socioeconomic 
environment within which the households find themselves rather than the selected NTFPs 
local-level trade (Section 7.2). The variation also suggests the need to interpret the 
contribution of local-level trade to the rural development, not just within the broader socio-
economic context, but also in terms of household livelihood dynamics. Households with 
other income sources generate high income from the local trade in the selected products 
(Section 7.2). The benefits of income from NTFPs, including financial capital accumulation, 
and consumption securing functions, are, thus, significant and need to be recognized and 
promoted and should not be considered in isolation from how it fits in with, and contributes 
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to, the broader household economy. At the same time, alternatives, such as promoting rural 
economic growth, which will contribute to financial capital accumulation that alleviating 
poverty in the long term, should be pursued. Arnold and Townson (1998) suggest, in their 
synthesis of forest products and income in Africa, that in the short term there may be no 
alternatives to trading and the low returns obtained for the NTFPs for many rural dwellers, 
and so there is a need to focus on how this can be supported until better opportunities 
emerge. Therefore, it would be incorrect to reject all NTFPs activities, deeming them 
unsuccessful and arguing that they play only a small role in development just because some 
of them do not bring in financial capital creation for all actors in the market chain. Financial 
returns are hindered by a set of factors that influence the outcome of these activities (Section 
7.2). Most importantly, there is a need to be cautious about making generalizations, as some 
NTFPs have a potential to contribution to rural development (e.g. A. digitata  fruits case) 
which has national and international markets. However, some NTFPs (e.g. Z. spina-christi 
and B. aegyptiaca fruits) fail to successfully contribute to rural development as they lack the 
well-developed national and international markets. Generating income alone from the NTFPs 
trade is not the mean for rural development, but considering the financial capital creation will 
make positive impact on the rural development- poverty alleviation. 
7.2 Factors affecting household financial returns from products trade 
Studies revealed that the NTFPs trade is complex and dynamic, influenced by a suite of 
interrelated factors (de Beer and McDermott, 1996; Neumann and Hirsch, 2000; Arnold, 
2002b; Kusters and Belcher, 2004; Alexiades and Shanley, 2004; Sunderland and Ndoye, 
2004). Some of these factors related to markets (Neumann and Hirsch, 2000; Arnold, 2002b; 
Nygren et al., 2006), political environment under which participants trade their products 
(Nygren et al., 2006; Neumann and Hirsch, 2000), characteristicts of base resource 
(Neumann and Hirsch, 2000), and the actors characteristics (Nygren et al., 2006). 
This section  determines and analyses the factors that affect the financial returns from 
selected NTFPs local trade. This was explored through multiple regression analysis using net 
cash income from trading the products locally as the dependent variable, and array of both 
continuous and nominal (coded as zero or one) independent variables as reflected in Table 
7.5. Factors other than measured variables which are shaping the product‟s cash income 
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generation were also determined through direct observation. Figure 7.5 shows the 
interrelationships between factors assumed to affect the returns from the products trade. 
  
 
 
 
 
 
 
 
Figure 7.5: Key factors affecting the outcome from the NTFPs trade 
Source: author‟s own presentation 
Cash income from other sources illustrated positive and significantly associated with the net 
cash income earned from A. digitata (18.320), and B. aegyptiaca (.286) (Table 7.5). It is 
interesting to see that households with other income sources gain more financial returns in 
absolute terms than households with no other income sources. Such observation is common 
in some NTFPs related studies. For instance, Cetachew et al. (2007) have reported similar 
results. This is mostly due to the fact that access to extra financial capital is important as this 
assists households to overcome numerous constraints such as cash flow problems and high 
transportation costs, allowing them to collect more often or reach more distant markets 
outside the study area. Households themselves often list transportation cost as a major 
constraint (Table 4.8, 4.9, 5.9, 5.10, 6.9, and 6.10) and feel access to additional cash income 
sources would have a positive impact on cash income earnings from local-level trade in 
selected products. In fact, there are also results demonstrating the opposite (e.g. Shackleton, 
2006; Inoni, 2009), which indicate that poor households derive more income from the 
collection and selling of NTFPs than those in the wealthy category. Table 7.5 also explains 
that labor input for collection and selling of the selected NTFPs is positively and significantly 
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correlated with the net income from A. digitata (2.697), Z. spina-christi (33.853) and B. 
aegyptiaca (19.229) fruits local trade. This is due to the fact that some households are hard 
workers- work for long time. Additionally, families with  large labor force on account of their 
time available can collect or sell more NTFPs than households with less time available to 
collect or sell the products. Access to labor is significant factor determining how people use 
their natural resources (Belcher et al., 2005). 
Table 7.5: Coefficients from a multiple regression analysis of net income from local-level 
trade in A. digitata, Z. spina-christi, and B. aegyptiaca fruits; variables showing a significant 
relationship with income (p<0.05) are showed by * 
Independent variables Unstandardized coefficients T Sig 
(for yes/no variables: y=1; n=0) B Std. Error  (p) 
Adansonia digitata fruits 
(Constant) 648.407 161.893 4.004 .000* 
Producer age (yrs) 7.352 15.732 .467 .642 
Producer education level (yrs in education) 11.756 14.718 .799 .428 
Other income sources (y/n) 18.320 36.664 4.500 .000* 
Product price (US$/Kg) 49.219 143.775 3.342 .003* 
Market transparency (y/n) 61.919 44.340 1.396 .168 
Product demand (y/n) 12.573 33.825 .372 .711 
Market access (Km) 83,102 27.039 3.073 .002* 
Product availability (y/n) 4.664 36.746 .127 .899 
Labor input (hrs/yr) 2.697 .624 4.319 .000* 
Resource access (Km) 65.096 17.157 3.794 .000* 
Ziziphus spina-christi fruits     
(Constant) -898.408 320.190 -2.806 .007* 
Producer age (yrs) 73.759 55.150 1.337 .186 
Producer education level (yrs in education) 40.772 50.885 .801 .426 
Product price (US$/Kg) 2.315 2.082 1.112 .010* 
Market transparency (y/n) 172.559 126.763 1.361 .178 
Product demand (y/n) 656.714 128.739 5.101 .000* 
Market access (Km) 44.107 55.505 .795 .430 
Product availability (y/n) 122.112 131.656 2.928 .057* 
Labor input (hrs/yr) 33.853 .542 2.575 .020* 
Resource access (Km) 365.643 82.168 4.450 .000* 
Balanities aegyptiaca fruits 
(Constant) 5.016 3.773 1.329 .189 
Producer age (yrs) .356 .612 .581 .564 
Producer education level (yrs in education) -.407 .468 -.870 .388 
Other income sources (y/n) .286 1.274 2.225 .023* 
Product price (US$/Kg) .000 .082 .004 .997 
Market transparency (y/n) 1.221 .998 1.224 .226 
Product demand (y/n) .846 .862 1.981 .031* 
Market access (Km) .551 .470 1.170 .247 
Product availability (y/n) .067 .834 .080 .936 
Labor input (hrs/yr) 19.229 .019 9.981 .000* 
Resource access (Km) 1.421 1.886 1.754 .045* 
Source: field survey (2008/09).      
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7.2.1 Markets of the products 
Products price is significantly and positively associated with the net income derived from A. 
digitata (49.219) and Z. spina-christi (2.315) fruits local-level trade. However, the price of B. 
aegyptiaca fruits is insignificant (Table 7.5). This due to the fact that most the collectors sell 
their fruits in their villages where the price is low and is similar. In the same table, the Z. 
spina-christi fruits demand is significantly and positively (656.714) associated with the net 
income from the fruits. Table 7.5 reveals that market access for the A. digitata fruit collectors 
is significantly and positively  (83.102) correlated with the net income from the fruits trade. 
But the correlation is insignificant for Z. spina-christi and B. aegyptiaca fruit collectors 
(Table 7.5). This is due to the fact that the two fruits lack national and international markets 
with high prices that differ from the local markets with low prices.  
Direct observation revealed that a lack of organization and cooperation for all households 
trading the studied NTFPs influences the cash income due to its contribution to high 
transaction costs that prevent some households from transporting their products to distant 
markets. Additionally, trading the selected products individually represents the weak 
competition between the collectors, and this limits the bargaining power in local markets due 
to inadequate information on products market conditions and prices (Adam and Pretzsch, 
2010). Newton et al. (2006) mention that lack of organization that links collectors or 
processors to consumers significantly limits the commercialization of 74% case studies 
considered by CEFOR project. 
Number of product markets is another factor limits the financial returns from local-level trade 
due to its contribution to markets saturation that affects the amount of cash income received 
from local-level trade in the selected products. Most of the surveyed sample mentioned that 
their products often take a longer time to be sold than previously, and this resulted in 
investing more time in selling the fruits. The challenge is to promote access to potential 
markets in big cities. However, access to these markets requires enriching local actors‟ 
knowledge about how to deliver the products with the quality needed. 
Lack of market information together with market intelligence, the ability to use the 
information, affect the cash income earned from local-level trade in selected NTFPs. In the 
case of A. digitata fruits, the entrepreneur plays an important role in providing market 
information and translating this information into price differentials for the grades of the fruits 
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demanded by the consumer. However, it is important to note that market information alone is 
not sufficient to ensure high returns from local-level trade in the selected products; 
households also need to have the capacity to act on the market information that they receive. 
In the case of B. aegyptiaca and Z. spina-christi fruits, some collectors are aware of prices 
and market requirements but are unable to organize themselves to send their collection 
further to potential markets with higher prices or to force the local traders to pay the price 
requested by the sellers. 
The direct observations also explained that road links connecting the villages with the local 
and the regional markets are poor or do not exist in some cases. Most of the villages in the 
study area are completely cut-off from the rest of the country during the rainy season, June to 
October, due to the muddy soil type inhibiting vehicles. Such obstacles increase transaction 
costs which make the market chain associated with high costs and ultimately impact the cash 
income or make the market chain unattractive to households (Adam and Pretzsch, 2010). 
Many of the fundamental prerequisite for enterprise growth in NTFPs sector, like those in 
rural non-farm economies, public goods, such as roads and infrastructure (Haggblade et al., 
2002). Poor infrastructure, access to markets, and low product prices also limit the potential 
benefit for local people from the selected NTFPs. Such constraints seem universal as most 
NTFPs case studies reveal more or less similar conditions. For instance, many scholars report 
almost similar constraints (e.g. Marshal et al., 2003; 2006; te Velde et al., 2006). Improving 
market infrastructure will enhance proportionally the returns of selected NTFPs and rural 
household economies. 
Changes in demand, whether in an upward or downward direction is another factor which 
influencing the financial returns from the products. These changes are driven by a wide range 
of factors. For example, changes in accessibility and transportation possibilities have huge 
impacts on forest product markets. Technological innovations can replace natural products 
or, comversely, create new uses for natural products as consumers‟ preferences change over 
time. Garcia Fernandez (2004) for instance, reveals that the demand for benzoin (aresin 
produced by Styrax trees in Sumatra) has decreased due to the use of benzoin has become 
less common and younger generations of Indonesians prefer modern cigarettes to the 
traditional ones that use benzoin. The expanding domestic demand for oak mushrooms in 
South Korea has a popular perception that they are natural food free of chemicals (Youn Yeo 
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Chang, 2004). Future demand for many forest products may depend on such niche markets, 
however, the new markets may be unpredictable (Rai, 2004). 
7.2.2 Primary resource 
The primary resource access is significantly and positively associated with the net income 
from A. digitata (65.096), Z. spina-christi (365.643) and B. aegyptiaca (1.421) fruits local 
trade (Table 7.5). The degree of access that households have to primary resource is closely 
linked to the type of land use and property regime in place. Access is far less problematic on 
state forests in comparison to private farms owned by the local inhabitants. Field 
observations revealed that the selected products‟ trees are passively maintained, as both 
propagation and management are left to nature.  Therefore, recent poor management of the 
primary resource contributes to threatening their long-term sustainability which ultimately 
influences the production of the fruits. Additionally, production systems that are based on 
naturally regentrated resources, without futher management, are most succeptible to resource 
depletion, in particular when more households engaged in the harvesting in response to high 
market demand or increasing prices (Adam and Pretzsch, 2010). Higher demand and price 
provide an incentive for increasing production, for instance through intensifying management 
(Homma, 1992). 
Post-harvest storage and treatment (such as drying) can extend the economic life of the 
harvest, which reduces the urgency for selling and allows for the collection of large volumes, 
and can as such give producers more bargaining power (Belcher and Schreckenberg, 2003). 
Processing the raw material into semi-final or final products adds value and can therefore be 
an attractive way for earning additional income (e.g. when A. digitata fruits sold in the form 
of powder).  
7.2.3 Political factors 
The taxes by the state government and central government also constraints the level of 
financial returns from the local business as mentioned by most households (Table 4.9, 5.10, 
and 6.10). From formal and inform discussion with the households, it is found that 
households lack training, capacity building and organization to have an identity, and 
negotiate with different stakeholders regarding their needs, undertake group activities such as 
sharing transportation to distant markets, and cooperate in terms of, for example, price fixing, 
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etc. Positive impact of NTFPs cases on economic development have a strong link to positive 
state-sponsored regulations that offer clear and well-known rights to people, techniques that 
do not put excessive pressure on the resource, a transparent market, well-organized gatherers, 
and the existence of external support (Ruiz Perez and Byron, 1999). At the other end of the 
spectrum, cases where commercial exploitation of NTFP is generally considered to have 
adverse consequences present themselves in situations where various conditions affect the 
NTFPs market, such as state regulations that confront traditional rights and that are 
inadequately understood by the people, a nontransparent market approached by many 
individual sellers with poor organization, and high pressure on the resource. 
7.3 Lessons learned 
This study illustrates that the selected NTFPs local-level trade has a significant role in 
subsistence (Z. spina-chiristi and B. aegyptiaca fruit cases) and capital creation (A. digitata 
fruits case). Similar to these NTFPs in other parts of the world, they are key natural resources 
for providing safety nets (Arnold and Ruiz Perez, 2001; McSweeny, 2004; Takasaki et al., 
2004), however, their potential for rural development is in doubt (Peters, 1996; Neumann and 
Hirsch, 2000; Sheil and Wunder, 2002; Ros-Tonen and Wiersum, 2005). Nevertheless, there 
were many ways in which this study diverged from current understanding and narrative about 
NTFPs and rural development. These findings are summarized in Table 7.6. The key findings 
and insights generated from this study with some of the dominant views found in NTFPs 
literature and among practitioners and other stakeholders working in this field. 
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Table 7.6: Key findings and insights generated from this study in comparison with dominant 
viewpoints found in NTFP literature, mainly with regard to local-level trade in NTFPs. 
Findings and insights from the current study Existing viewpoints with regard to 
NTFPs and rural development 
1 The studied NTFP livelihood strategy 
represents both accumulation and 
subsistence strategies. The contribution of 
both strategies is essential  to household. 
The NTFP livelihood strategy is taken up 
as either a coping strategy or, in the case 
of high-value NTFPs, by choice as a 
local business option (Neumann & 
Hirsch, 2000). 
2 Low income is due to the influence of 
factors surrounding the local-level trade. 
Low income is due to the poor potential 
of NTFPs activities (Neumann & Hirsch, 
2000). 
3 Participants‟ attributes (e.g. labor input, 
other sources of income, etc.) have 
significant roles as internal factors in 
determining the level of the NTFPs 
livelihood strategy contribution to rural 
development. 
Income is largely determined by external 
factors (e.g. markets, resource 
characteristics, access, etc.) and is out of 
the control of participants themselves 
(Cavendish, 2000; Arnold, 2002b Ruiz 
Perez et al., 2004; Belcher et al., 2005). 
4 Financial returns from selected products 
trade are often as high as those from 
agriculture which is extremely risky in dry 
regions. 
Financial returns are lower than most 
other activities (Wunder, 2001; de Jong 
et al., 2000). 
5 The potential for some NTFPs (e.g A. 
digitata fruit) trade challenges existing 
accepted views regarding agriculture as the 
focus for rural development. 
Rural development means agricultural 
development (Ashley & Maxwell, 2001). 
Source: findings and insights from the current study and existing viewpoints in NTFPs 
literature 
In the case of some of the issues outlined in Table 7.6, contradictory conclusions may be a 
function of differences within context of the studies. In particular, this study was conducted 
in a semi-arid area, while much of the existing literature and conceptual analysis is 
predominantly based on research on areas in the humid tropics where there are often more 
alternatives in terms of land use and livelihood strategies (Wunder, 2001). The study area has 
been affected by the longest war in Africa, extending from 1983-2005, and this setting is 
combined with high levels of unemployment and lack of income sources, conditions which 
are central for interpreting the findings from this study. 
Another possible contributor to the differences highlighted in Table 7.6 could be the attention 
paid in this study to drawing the conclusions depending on the ability of generated cash 
income, something which other  scholars recognize as a central element for achieving a more 
in-depth understanding of livelihood improvement, mainly for dynamic dry land systems 
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(Twyman et al., 2004). Research often involves a search for regularity and generality, as it is 
assumed that it is only through this method that theory may be developed (Lotz-Sisitka and 
Raven, 2004). This study has revealed that careful and detailed analysis of the variations in 
the income expenditure from NTFPs may show the items which the household expend the 
income for. For example, depending only the level of contribution to household total income 
alone hides the actual role that these incomes play in household expenditure. 
Based on the regression results, the study reveals that NTFPs local-level trade is complex and 
dynamic, influenced by suite of interrelated factors. Some of these factors related to products 
markets (e.g access to market, organization of market, product prices, costs, market 
saturation, and market demend); primary resource (e.g. resource tenure, access of resource, 
product availability, resource management, value addation, product seasonality); actor 
attributes (owning other sources of income and labor input); and the political environment 
under which the product trade (e.g. taxes and capacity building).  These findings have been 
supported by some scholars in NTFPs literature. To assist the local-level trade to influence its 
financial returns furture level to contribute to household‟s poverty alleviation, institutional, 
technical, and financial support are significant.      
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8 Model Development 
8.1 The products’ primary resource 
8.1.1 Sources of products, tenure and access 
Most products are collected from wild plant population sources from land under private and 
state tenure, with varying local property and access rights. Private lands close to the villages 
where collectors household live were the main source of A. digitata fruits, whereas the bulk 
of Z. spina-christi and B. aegyptiaca fruits were collected from state-owned forests which are 
located some distance from the collectors‟ villages. The tenure system under which collectors 
obtain the products has major implications for resource access. A. digitata fruits were 
difficult to obtain from private lands (Chapter 4). Recently the greatest threat to continued 
access to this resource appears to be the loss of A. digitata fruits via drought and death by 
debarking for obtaining ropes. Households also collect Z. spina-christi and B. aegyptiaca 
fruits from private lands near the household‟s place of residence (Chapter 5 and 6). This 
privatization of the resource appears to be happening in the absence of any concern or control 
by the government. Paralleling the growth in the products trade, competition for A. digitata 
fruits between collectors was also mentioned as an issue. This forced some collectors to start 
harvesting before the season opens. Tension between fruits collectors from different villages 
was also identified with regards to those who have access to the resource, in a particular at 
village borders. This shows how trading and increased demand for products can alter long-
established tenure and access regimes, potentially leading to conflict. 
Access to Z. spina-christi and B. aegyptiaca fruits on private lands was more problematic and 
dependent on collector‟s social link with the owner of the resources (Chapter 5 and 6; Table 
7.5). This highlights the value and importance of informal social networks and institutions in 
facilitating the products trading, a key factor reported by other researchers (Kepe, 2003). 
Secure access rights to primary resources is constantly identified as one of the key conditions 
for successful NTFPs trading and presently insecure tenure has been put forward as one of 
the limiting factors (Neumann and Hirsch, 2000; Scherr et al., 2003; Belcher and Kusters, 
2004). The above discussion identifies the complexity of the tenure both within and across 
cases, and indicates how primary resource access is often problematic, presenting a range of 
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opportunities, with one of the primary concerns relating to how to facilitate access to 
products‟ primary resource on individual-titled, private land. 
8.1.2 Product availability and management systems 
There were a perceived shortages for all the products in this study, with the exception of A. 
digitata fruits (Chapter 4. Section 4.5.3). Collectors also mentioned changes in the status of 
the primary resource which ultimately affected the availability of the products over the last 
period. Much of these changes can be attributed to the response of these plants to animal 
grazing, wild fires, and human activities, such as cutting and debarking the trees (Chapter 4, 
5, and 6). The fruit collection has impact on the primary resource of the all products (Chapter 
4, 5, and 6). The base resource for the products seldom regenerate naturally and arrive at the 
production stage in few years, with exception of the A. digitata tree which needs 8 to 23 
years (FAO, 1988). 
No formalized management systems were found for any of the species studies, regardless of 
land tenure. Nevertheless, several favourable local customs and beliefs were identified, such 
as the norms prohibiting the cutting of B. aegyptiaca tree and restricting the cutting of 
A.digitata tree as an endangered species. The fact that only fruits in a particular stage of 
ripeness were selected for all products ensures that some stock remains behind for 
regeneration. 
The analysis presented here suggests that the common ecological concern revealed by 
researchers and conservationists that formation of new or expanded markets for NTFPs will 
lead to over-harvesting and resource depletion (Neumann and Hirsch, 2000) is true for the 
studied products. Sunderland and Ndoye (2004) highlight that the exploitation of wild 
sources of NTFPs can be sustainable. However, as shown in this study, the basis for 
sustainability relates to paying attention to the part of plant which is utilized. A key 
opportunity is, therefore, to develop systems for sustainable harvesting that depend on sound 
ecological knowledge, that can be effectively applied in practice and domestication (e.g. 
cultivation (Sunderland et al., 2004).   
8.1.3 Value addition and skills 
The majority of A. digitata fruit collectors add value to their products before selling. In the 
first stage of value addition, the fruits are dried under direct sun, and then either individually, 
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or with the help of family members, the fruit capsules are crushed to obtain the fruit pulp. 
The fruit pulp is packaged in plastic sacks, weighing 50 kg, for sale. The average price for 
the sack of fruit pulp is US$43.57, while for the sack of fruits in the form of capsules was 
US$14.28 in local markets (Chapter 4, Section 4.5.6). In the case of Z. spina-christi and B. 
aegyptiaca fruits, the household dries the fruits under direct sunlight and then sorts the fruits 
due to their colour and size. Women and children are mainly involved in the fruit sorting. 
The A. digitata fruit collection tends to be a full-time activity during the fruit season, with a 
greater value added than other cases. This allows for, and requires, a higher level of 
specialization and a larger quantity of production. 
In addition to a lack of cooperative collection strategies, no formal or informal cooperation 
related to value addition are identified among the case studies. The pattern of independent, 
single-person business is typical for developing countries and the type of low value, locally 
traded NTFPs (Arnold et al., 1994; Mead and Liedholm, 1998). Women are also much more 
likely to work on this basis as they often take activities and products that are compatible with 
their other household and farming duties (Mead and Liedholm, 1998). In other words, their 
engagement in these activities is a matter of having few other alternatives, mainly when they 
are responsible for looking after home and family. The potential for growth in such business 
is limited, however, they are often successful in meeting and fitting with specific livelihood 
needs (Chapter 7). None of collectors for the studied cases had received any formal training 
in their business. For all products, the majority of collectors had learned their skills from their 
fathers/grandfathers and mothers/grandmothers, as these NTFPs have collected for a long 
time in the community for household use. 
8.2 Marketing, markets and sales 
8.2.1 Market actors, locations, networks and channels 
The collectors follow two main markets channels to sell their fruits, either direct to 
consumers or via local traders (Chapter 4, 5, and 6). The  „collector-trader‟ link through 
which all functions are undertaken along the production-to-consumption system (PCS) is 
common in local markets (Belcher, 1998; Cunningham, 2001). The local traders were not 
specialized, but sold a range of other goods including grains, vegetables, and dry goods. 
Traders saw their participation in local markets as a way for diversifying their goods for 
sales. In the term of A. digitata fruits, traders had a monopoly on the fruit sale in the local 
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markets since they purchased all the fruits from collectors. Moreover, as the means of saving 
time, the collectors often sold their products to traders before the market day end and went 
home earlier. 
While relatively few actors were engaged in the local level business, the trade networks differ 
from product to product and between collectors of the same product: A. digitata fruits were 
generally sold at the roadside (15.8% of collectors), on a door-to-door basis (31.6%), and 
with home sales (30.2%). A small number of collectors (22.4%) sold their fruits in the local 
market, either directly to traders or consumers (Chapter 4). Z. spina-christi and B. aegyptiaca 
fruit collectors used the similar diversity of channels described above. Local markets tended 
to be used more often by Z. spina-christi fruit collectors (32.9% of the collectors) than A. 
digitata and B. aegyptiaca fruit collectors (Chapter 4, 5, and 6). 
The above explains that the product collectors did not rely on a single market and market 
channel for selling their products, but depend on the range of options that exist. This suggests 
that these local markets are relatively competitive and collectors are not dependent on any 
single customer. Generally the different routes collectors pursued for trading their products, 
the higher their incomes tended to be (Chapter 7). The major constraint for maximizing the 
range of markets in which collectors participated was cash flow, as transportation costs to 
reach distant market were high.  
8.2.2 Products market characteristics 
Product Seasonality 
None of the fruits showed consistent sales throughout the year and some local markets were 
restricted by the seasonality of the products. In many cases, the seasonality issue may be 
overcome by storing the products (Fereday et al., 1997). Collectors did not store the products 
because the daily income need was prevented them from accumulating adequate stocks to last 
the entire year; most supplies ran out after 3-4 months. A few traders in local markets, 
however, mentioned that they held some of their A. digitata fruit stocks until the following 
year when there was a general scarcity in the market. While fruits in the off-season sell at a 
higher price (50% more than the season price), the availability of protection equipment from 
insects and bores limits the opportunity to store large quantities. Given the abundance of the 
products‟ resource base, opportunity exists for biotechnological research and the 
development of products with a longer time span. Generally, storage and release of the 
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products during times of scarcity at a higher price as described by Schreckenberg (1996); 
Fereday et al. (1997); Ndoye et al. (1997) was not a strong feature in the cases studies 
presented in this thesis.   
Product market organization 
Product seasonal markets, such as those that exist for the products studied, were informal and 
poorly organized. Collectors and traders went to local markets, and found space and 
commenced selling. Linkage between traders and collectors were rare. At informal level, 
some groups of collectors from the same village often travel together to local markets. Other 
forms of coordination include agreeing on a common price per unit of fruits. The lack of 
cooperation and organization may simply reflect the high transaction costs that negatively 
influence the financial returns from the local business. 
Products’ price and its determination 
Two different situations were identified in terms of products pricing. First, the price was set 
in the market place through collusion between collectors and traders and a price was agreed 
upon. Then most of the collectors and traders followed this established price. For instance, 
the price of a kilogram of A. digitata fruits sold at US$0.87 by traders and at US$1.18 by 
retailers (Chapter 4, Section 4.6.1). However, the price of a kilogram of Z. spina-christi and 
B. aegyptiaca fruits per trader was US$2.24 and US$0.20, respectively (Chapter 5 and 6). 
The B. aegyptiaca fruit collectors mentioned that they had tried to increase the unit price in 
the local markets, but were unsuccessful due to poor cooperation among sellers. Good 
organization and cooperation is needed to set prices. Price bargaining, in which the collector 
and trader/consumer negotiate prices to reach an equilibrium between the lowest price the 
seller is willing to accept and the highest price the buyer is willing to pay, is common 
(Sunderland et al., 2004). In the same instances, collectors, especially those of B. aegyptiaca 
fruits, complained that they often had to accept unrealistically low prices. Poor prices which 
do not reflect the cost of labor input, were a repeatedly mentioned problem. When this was 
questioned, the response was that with rising levels of unemployment and job loss consumers 
could not afford to pay higher prices. It has been shown that income earning opportunities 
from self-employment tend to fall with increased unemployment in the formal sector due to 
fewer remittances and less circulation among the local economy (Shackleton et al., 2008). 
Consequently, traders fear losing customers if they raised their prices too much. Furthermore, 
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sampled participants indicated that prices are not keeping pace with rising costs of living, and 
that consumers‟ purchasing power was decreasing. This situation exacerbated collectors‟ 
cash flow problems and added to their transaction costs. 
Products market saturation,  transparency, and sustainability 
Saturation, often a feature of local markets because of the low entry barriers and limited 
amount of cash circulating in the local economy (Arnold, 2002b), is an issue, particularly for 
Z. spina-christi and B. aegyptiaca fruit trades. Collectors and traders mentioned that their 
products often took longer to sell than previously, resulting in them having to invest more 
time for sales (Chapter 5 and 6). This in turn adds constraints to their ability to grow and 
improve their situation (Arnold, 2002b). Although the results suggest that local markets may 
becoming oversupplied, the issue often raised in the literature is the substitution of traditional 
(inferior) locally traded products with commercial substitutes (Fereday et al., 1997; de Jong 
et al., 2000). All the products studied in this thesis continue to hold a key position in the local 
culture (Chapter 4, 5, and 6). In addition, their prices are also frequently more competitive, 
providing an important option for consumers with poor purchasing power. This suggests a 
certain stability, and sustainability of local markets and income. The cultural importance of 
the products also extends beyond just the local level, with many urban inhabitants continuing 
to purchase traditional products for their cultural rather than their functional value, providing 
an opportunity for growth. The challenge is to promote these markets and facilitate access to 
them, as they are often costly to reach (Section 7.2). This potential raises an opportunity for 
new intermediaries. Any new direction requires building on local initiatives and on what 
already exists at local level, a principle also supported by the small and micro-enterprise 
literature (Taylor, 1999). 
Rural collectors have little knowledge about how to make contact with consumers and the 
quality required; for instance, most Z. spina-christi and B. aegyptiaca fruit collectors 
believed that the size of the fruit is preferred by the consumers, however, most of the 
costumers prefer the fruits with a delicious taste. This limited experience of collectors is 
compounded by illiteracy, poor communication infrastructure, remoteness, high 
transportation costs, and financial limitations. A further problem for targeting external 
markets is that the small scale of local production makes it difficult to guarantee quantity on 
a consistent basis, a requirement of these markets. This issue needs careful consideration 
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before encouraging exploration of external markets, particularly as an alternative to what 
collectors are already using and know.      
8.3 Participant attributes 
The case studies have showed that access to other sources of income by the household was 
important, as this significantly and positively correlated with the net income from the 
products (Table 7.5), as well as helped households to overcome numerous constraints such as 
cash flow problems and high transportation costs, allowing them to extend their business size 
or reach more distant markets outside Rashad locality. This implies that access to microcredit 
is likely to have a positive impact on income generation. 
8.4 Policy environment 
The barriers to access potential markets for the selected products are, on the whole, higher, 
thus reducing the household‟s ability to access higher level of income to create financial 
capital for future use. However, traders themselves mentioned a range of constraints, mainly 
related to policies and regulation, which minimize the financial returns. For example, higher 
taxes that prevent households from accessing potential markets in big cities are mentioned by 
traders (Table 4.9, 5.10, and 6.10). The lack of institutional support by government to build 
organizational and institutional capacity by assisting the households to better organize 
themselves is another factor faces the households to be organized and have identity, and can 
negotiate with different stakeholders regarding their needs, undertake group activities such as 
sharing transportation to distant markets, and cooperate in terms of, for example, price fixing. 
8.5 Patterns emerging from the case studies: Simplifying the picture 
The discussion above showed that there is a range of different trading channels and 
constraints identified for each of the three products. The fact that such diversity exists for 
three locally traded products in the same setting, makes it difficult to draw any 
generalizations at a more global level. Nevertheless, it is useful to look at some of the 
emerging patterns among the cases, to simplify the findings, mainly in terms of what these 
mean for improving and sustaining the outcomes from these products. In this section, this 
study attempts to present typologies for the different trading pathways, summarizing the key 
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issues arising across cases and assessing the potential for different products to deliver 
sustained benefits to participants.   
8.5.1 Local-level trade typologies and factors influencing the trade benefits 
Three main factors distinguish trading pathways and the general PCSs for the different 
products, including: 
 The source of products and tenure systems-whether state or private; 
 The occurrence of intermediate traders (actors) in the market chain; and 
 The location of product markets-whether local (internal) or outside (external) the 
Rashad locality. 
Investigating the simplified pathways, it seems that, with the respect to factors that influence 
the level of outcomes and the sustainability of the local trade, continued access to the 
products is the greatest constraint for A. digitata fruits. In contrast, sustained availability of 
the Z. spina-christi and B. aegyptiaca fruits under poor primary resource management is the 
major constraint for Z. spina-christi and B. aegyptiaca fruit pathways, where most collectors 
harvest fruits from privately-owned land. With regards to markets and market sustainability, 
the main concern for Z. spina-christi and B. aegyptiaca fruit pathways, where products are 
marketed within the Rashad locality, is internal competition and local market saturation, as 
more participants engage in the local trade and as cash income declines among local 
consumers, especially given the present climate of declining income options and increasing 
unemployment (Chapter 3, Section 3.2.1). For the A. digitata fruit pathway, in which the 
main market is non-traditional and located outside the production area, the main factor 
influencing the level of financial returns and the sustainability of the trade is transportation 
costs, often from quality-controlled and factory-made items. 
The involvement of intermediary traders for all products presents both advantages and 
disadvantages. On the positive side, the occurrence of intermediary traders free the collectors 
to concentrate on the collection of products, but the cost is that collectors must sell at a 
retailers‟ price, which is often half of what they could get if they marketed directly to 
consumers (Figure 4.4, 5.3 and 6.3). For this reason, some collectors do not sell all their 
collection through traders, but also look for other channels that provide them with direct 
access to the public such as local markets. The opportunity exists for intermediaries to trade 
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these products to long-distance markets, especially urban areas as confirmed by some 
collectors-traders. Other constraints influence the sustained financial returns from the 
products‟ trade, and tend to be common across products, including: 
 Market access 
 Market demand 
 Access to resource 
 Product availability  
 Taxes and fees 
 Poor opportunity to value added 
 Low prices offered for the products  
 Lack of market and participants‟ organization 
8.5.2 Comparison to common conditions that sustain the financial returns 
from products’ local trade 
Important constraints for the products‟ sustainable local trade and financial returns, as 
highlighted by this study and others, are presented in Table 9.1‟s assessment of the studied 
cases/products in contrast to these constraints/determinants explains that few were able to 
satisfy all conditions. There is a mixture of both positive and negative factors within any one 
case.  Some disadvantages demonstrate the potential to be overcome, while others may be 
essential for the product itself and difficult to address. In a more positive light, all products 
studied in this thesis have relatively stable markets (Table 9.1).  
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Table 9.1: Products evaluated against a set of common conditions and features that influence 
trading potential and sustainability
5
 
Conditions and features influencing trading 
potential and sustainable financial returns 
for collectors 
A. digitata fruits  Z. spina-christi 
fruits 
B. 
aegyptiaca 
fruits 
Returns to labor are high for collectors vis 
a vis other activities on daily basis 
(Chapter 7) 
      
External market existence   × × 
Growing demand for the product is 
increased 
          ?  
(unknown) 
       ? 
(unknown) 
Access to the primary resource        ×     
Primary resource does not decline and is 
unthreatened by product collection 
  × × × 
There is scope for value addition          ×        × 
Product is highly seasonal       
There are competitive substitutes           ×        × 
Specialization is not needed as collectors 
sell other products, increasing 
diversification 
      
The opportunity for domestication         ?  
(unknown) 
        ?  
(unknown) 
     ? 
(unknown) 
The opportunity exists to introduce 
systems of sustainable management 
      
Strong local organization and institutions 
exist 
        ×        ×        × 
Other alternative market channels/buyers 
exist at local-level 
      
Potential access to new higher-value 
markets 
          ×        × 
Supportive policies in relation to land 
rights, trading and sector support, e.g. 
access to resource, microcredit, exist 
       ×         ×        × 
Source: Findings and insights from the current study and Fereday et al. (1997); Taylor 
(1999); de Jong et al. (2000); and Marshall et al. (2003). 
Although these products illustrate low returns associated with local market saturation, mainly 
in the case of B. aegyptiaca fruits (Chapter 6), this advocates that it is the supply of the 
products that will finally determine the future of these locally traded products, contrasting 
with the conclusions reported by Marshall et al. (2003), who recognized “trading and sales as 
the main processes limiting successful commercialization”. All products‟  trade faces 
                                                 
5
This table is based on the conditions illustrated by Fereday et al. (1997); Taylor (1999); de Jong et al. (2000); 
and Marshall et al. (2003), as well as the finding of this study (2010).  
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problems, as access to the primary resource on private lands is restrictive; some collectors 
mentioned that presently they often collected less than they did in the past. However, the 
nature of the trade and the products (local level, limited markets, involvement of rural people, 
seasonality, low economic value, etc.), and the way that trading is integrated into collectors‟ 
livelihood (Chapter 7) limits enhancement and development, particularly without significant 
external support. Improvement would require both investment in research and participant 
capacity building. However, currently, the policy environment for this type of support does 
not exist. Hence, the results of this study suggest that the local trade will continue to supply 
the collectors with income, and thus remain as a livelihood strategy. 
8.6 Model to compare the product’s development potential 
This study has revealed that there are many factors influencing the direction and the function 
of local trade for any particular product (Section 7.2), and, consequently, the outcomes of the 
trade and their impact on rural development (Chapter 7.). Base resource, markets, policy, and 
household personal factors may influence the type and extent of benefits that the trades 
brings to collector households, both within and across different products. This study 
attempted to capture and explain some of the factors and the outcomes in the central part of 
the framework presented in Figure 9.1 (Boxes 1-4). Certain conditions help to improving the 
outcome and enhance the product‟s sustainability, as well as reducing the constraints 
participants face and improve the outcomes of the trades. These are highlighted with 
reference to Figure 9.2 as follows: 
 Policy (Box 1 in Figure 9.1) that reduces to some extent taxes and encourages 
capacity building to increase and sustain the financial benefits is needed. 
 Participant attributes (Box 2 in Figure 9.1) influence the extent of outcomes 
generated from local trade in the products. The study explained that the availability of 
other income sources is crucial for gaining higher financial returns from the products 
local trade. Additionally the labor input for collecting and selling the products is 
important to generate higher income from the local trade. 
 Resource (Box 3 in Figure 9.1) are important in determining the feasibility, size, and 
sustainability of the local trade. These characteristics consist of: a) resource tenure; b) 
resource access; c) seasonality of the products; d) poor resource management; and 
opportunity for value addition. 
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 Markets (Box 4 in Figure 9.1) are key to enhancing the positive outcome for local 
trade in NTFPs. This study explains that local markets are important but other factors, 
such as market access, lack of market organization, low prices, market saturation, and 
demand for the products, are potentially growing problems. Thus, even if the potential 
exists, these opportunities are unlikely to be exploited without some external support. 
In this study, the products local trade represents subsistence and accumulation livelihood 
strategies (Box 5a in Figure 9.1). The function of subsistence strategy is to cover household 
consumption. The accumulative strategy support household consumption and creates a 
financial capital that contributes to rural development through alleviating poverty at both the 
individual and household level (Box 5b in Figure 9.1). 
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Figure 9.1: Model for evaluating and comparing the development potential of local-level trade in NTFPs. 
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8.7 Discussion of the model 
The developed model could potentially be of direct value to evaluate and compare the impact 
of NTFPs trade on rural development. Additionally, it directs decision makers involved in 
supporting NTFP trading initiatives, enabling financial support and other interventions to be 
focused on those NTFPs with highest potential for poverty alleviation. The model also could 
be used to diagnose constraints or factors influencing financial returns from trading NTFPs, 
and to explore the potential impacts of different policy interventions. Nevertheless, the value 
of the model as a decision-support tool is clearly limited by the fact that information were 
based on a sample of only three case studies from one country. A key question is that the 
extent to which the model developed here is applicable to other NTFPs and other areas. An 
important issue for any project considering a case study approach is how widely its findings 
can be applied; as noted by Belcher (2003), carefulness is required when generalizing results 
from any single group of NTFPs. This research findings are likely to be relevance to 
communities trading the same products in dryland regions that share same socioeconomics 
and geographical characteristics, including poverty level, dependence on forest resources, 
access to markets, etc. One of the advantages of this model is that additional information 
provide by further case studies could be incorporated into the model. However, the precise set 
of factors that affect the process of NTFPs trading will differ between individual NTFP case 
studies, thus it might be necessary to include additional indicators in the model when 
extending it to other NTFPs. The analytical model developed in this study enables additional 
factors to be incorporated, simply by identifying the type of indicator (e.g. related to market, 
resource, socioeconomic characteristics of participants, political, etc.) that is believed to affect 
the rural development potential of the NTFP. Albeit the indicators considered in this model 
are fewer than the indicators considered by CIFOR research, which were used to characterize 
a wide range of attributes of the NTFPs case studies (Belcher and Ruiz Perez 2001; Ruiz 
Perez et al., 2004). Differences between the list of indicators in the developed model and 
which were employed in the CIFOR research may be attributed to the contrasting research 
approach adopted. Whereas the indicators were selected by expert judgement in the CIFOR 
study (Belcher and Ruiz Perez 2001; Ruiz Perez et al., 2004), in the current model, indicators 
were identified through the process of participatory research including actors participating in 
the NTFPs trading. Additionally, in this model, only those indicators that had been revealed to 
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affect the financial returns from the trade were included. This approach contrasts with the 
CIFOR research, where an attempt was done to provide a comprehensive classification of 
each case study, including a large number of descriptive indicators of uncertain value 
(Belcher and Ruiz Perez, 2001). 
8.8 Limitation of the study and suggestion for further research 
Although the various measures that were taken to cross-check and verify information on the 
household income (e.g. observation, discussion with key informants in the locality), the 
accuracy of responses to qualitative questions could sometimes not fully ascertained. This 
problem was attributed to household‟s low level of comprehension of numerical questions, 
for instance, information on household‟s income and expenditures, type and amount of 
financial capital created or saved, etc. 
Notwithstanding the seasonality of studied products over different months in a year, and over 
different years and the variations in prices, actors involved and incomes, the data concerning 
the income in this study is for 2008/09 season only. To compensate for seasonality it is 
recommended to execute the market analysis in different months and in different years. 
Although the study covered the most important villages and markets for the selected NTFPs. 
However, time, budget constraints and the remoteness of some villages and markets  limit the 
sample size or the integration of some actors. Taking into account all aspects related to 
NTFPs activities costs a lot of time and money. To overcome this, secondary data should be a 
vital complement to primary information. 
Although the research team members have information on the studied products but they are 
from forestry field. Therefore, this may influence the market valuation as the focus is on one 
specific domain. To overcome this difficulty, the NTFPs valuation should preferably be 
carried out by an interdisciplinary team. 
The present study was conducted in dry regions, namely the Rashad locality in Nuba 
Mountains, with distinct socioeconomic and environmental characteristics; and for specific 
NTFPs. It is hence quite difficult to predict the extent to which the study findings can be 
applied in other regions and for other NTFPs. One thus has to be careful in generalizing the 
study findings for other regions or NTFPs. Further studies should include other NTFPs from 
different regions to facilitate comparison and generalization of the findings. 
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Although factors influencing the outcome from the selected NTFPs livelihood strategy were 
explored in the developed model. However, further studies incorporating the factors affecting 
households‟ decision-making to follow a specific NTFP  livelihood strategy are 
recommended. 
8.9 Future outlook 
The local-level trade outcomes mentioned in Section 7.1 highlight the contribution of selected 
NTFPs to rural development- financial capital creation- in the Rashad locality, while Section 
7.2 provides a picture of factors, which influence the magnitude, and sustainability of these 
livelihood strategies. Based on this, this Section presents some of the emerging policies and 
development implications. These related back to local-level trade in selected products 
described in this thesis which has, to date, received little external input, which are unlikely to 
be developed further without some external support and intervention. The policy issues listed 
below are, accordingly, an attempt to promote local-level trade in selected NTFPs and to 
influence the direction of future support for the rural business by: 
8.9.1 Minimizing the barriers to access potential markets 
The barriers to access potential markets for the selected products are, on the whole, higher, 
allowing some of the rural households to receive low cash incomes. However, collectors and 
traders themselves mentioned a range of constraints, mainly related to regulation, which 
minimize their cash incomes. For example, taxation laws that preventing collectors and 
traders to access potential markets in big cities are pointed out in this thesis (Chapter 8). For 
example, for all selected NTFPs the traders have to pay two types of taxes- locality and state- 
to reach the selected products markets outside the study area. Unnecessary bureaucracy and 
unhelpful, even obtuse, officials are commonly articulated problems in terms of both trading 
and cash incomes generation. Proper recognition of the role of the local level trade in dry 
areas such as Rashad locality and inclusion of these activities in their development plans 
would assist to overcome many of these barriers. Access to micro-credit, as discussed below, 
is another strategy that could help in reducing barriers to access potential markets for the 
products. 
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8.9.2 Improve access to microfinance 
Some extra cash income thus greatly eases the situation for collectors and traders, assisting 
them to overcome numerous constraints such as the high costs of transport. Households 
themselves often list transportation cost as a major constraint and feel access to credit would 
be extremely beneficial. Some scholars (e.g. Marcus, 2000) believe that “microcredit can 
contribute fundamentally to sustain horizontal and vertical expansion in production and 
income for many households”. Presently government facilitated microcredit for the informal 
sector in Sudan is targeted mainly at activities which have to present detailed business plans 
showing their potential for growth and employment creation. The provision of credit is, thus, 
aimed primarily at economic growth rather than addressing rural development. Serious 
restructuring is therefore needed if most of the rural people engaging in local level trade are 
to be helped. This means developing new strategies for providing credit for informal sector. 
Many officers work with related rural development departments and agencies support this 
view, commenting on how Sudan lacks the rural development oriented microcredit 
institutions common in Asia, Latin America and elsewhere in Africa. In these countries, 
microcredit services do not assume that the borrower is an entrepreneur running a business, 
but are rather designed to support rural development. 
8.9.3 Support to build the capacity of collectors, traders, and organization 
Institutional support by government and other rural development bodies for the selected 
NTFPs local level trade is required; this should be seen as support for rural development 
rather than business and should take an integrated and flexible approach. Support could come 
in various forms. The potential benefits from local level trade in the study area from the 
selected products, could be obtained by subsidization of the sector as a route to assist rural 
households. This includes subsidizing transport, assistance with marketing, accessing new 
markets and training. Marcus (2000) also mentions the potential benefits of facilitated 
purchasing and marketing. Numerous studies highlight the need for skills training and 
capacity building as key areas for intervention (e.g. Marcus, 2000; Rogerson, 2000; Scherr et 
al., 2003). Such training could build skills for the selected NTFPs development as well as 
better entrepreneurial practice. In addition building organizational and institutional capacity 
by assisting households- collectors/traders- to organize themselves better so that they have an 
identity, and can negotiate with different stakeholders regarding their needs, undertake group 
 
123 
 
activities such as sharing transport to distant markets, and cooperate in terms of, for example, 
price fixing, etc. is a critical area of intervention. Training in fruits harvesting and 
management practices, products value addition, and awareness of the importance of adhering 
to access conditions, particular where households-collectors- are dependent on state natural 
forests and private farms for selected NTFPs collection, is also crucial. 
8.9.4 Promote information flow on resources and markets 
The lack of information keeps rural collectors of the selected products in weak positions vis-
à-vis traders. Therefore, a more transparent marketing chain would enable the households to 
have access to regular price information from key points in the trade chain. A good 
knowledge of all collectors, buyers and sellers in commercial chain would enable collectors 
to have a stronger bargaining power with traders. The role of mass media- newspapers, radio, 
television and other forms of local communication channels- can be instrumental in 
increasing information flows on the markets of the selected products. Apart from the 
transparent flow of information on the selected product markets, both government and the 
industry need thorough understanding of the resource base – e.g. information on products 
collected and traded by local communities – to plan the development of any industry based 
on the selected products. Sound knowledge is also required on the products economic 
importance, the volumes and values traded locally. Therefore, the role of keeping good 
statistics on all aspects of the selected products is underpinned. Information flow is not only 
important to government, collectors and traders, but also to consumers of the selected 
products in terms of increasing awareness on availability and quality of the products. In this 
case, advertising of attractive and well-packaged products that meet preferred standards 
remains a key to add value to the selected products at local level. 
8.9.5 Improve resource management, and achieve sustainability 
The selected products‟ trees are passively maintained, as both propagation and management 
are left to nature. Recent poor management of the primary resource contributes to threatening 
their long-term sustainability. Major government efforts and commitments are required to 
rebuild and support local institutions for natural resource management in the private farms 
and state natural forests. The need to manage the resource base is one of the central features 
differentiating the wild products local level trade from other spheres of local production and 
cash income generation; it implies that supporting and promoting the local level trade must 
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go hand in hand with effective management of the resource. This means control and 
regulation of access and off-take, but through local involvement rather than top-down 
enforcement. This may require a third party to lobby for and negotiate on behalf of rural 
people, since the later are a particularly disempowered group. Better coordination between 
rural people may aid this process as well as provide a mechanism to help ensure that rural 
people adhere to their side of the arrangement and do not abuse their access rights, as is 
sometimes the case. In addition any community-based management plan mainly in state 
natural forests would need to be a broad contract involving various user groups and authority 
structures, and would need to recognize the dependency of rural people on the resource. More 
efforts are needed in this area in terms of research on sustainable off-take and in testing and 
adapting appropriate local level management approaches. 
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Annex A: Characteristics of household engage in the selected products local level trade 
A.1: Household collectors 
A. digitata fruits case 
Sex 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 76 100.0 100.0 100.0 
 
Education level 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid illiterate 12 15.8 15.8 15.8 
Khalwa 14 18.4 18.4 34.2 
primary 39 51.3 51.3 85.5 
intermediate 6 7.9 7.9 93.4 
secondary 5 6.6 6.6 100.0 
Total 76 100.0 100.0  
  
Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid < 18 years 26 34.3 34.2 34.2 
 18-28 years 19 25.0 25.0 59.2 
 29-38 years 26 34.2 34.2 93.4 
 39-48 years 3 3.9 3.9 97.4 
 49-58 years 1 1.3 1.3 98.7 
 > 58 years 1 1.3 1.3 100.0 
 Total 76 100.0 100.0  
 
Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 43 56.6 56.6 56.6 
 unmarried 13 17.1 17.1 73.7 
 children 20 26.3 26.3 100.0 
 Total 76 100.0 100.0  
 
Z. spina-christi case 
 Sex  
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 23 32.9 32.9 32.9 
 female 47 67.1 67.1 100.0 
 Total 70 100.0 100.0  
  
                                                                 Education level 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid illiterate 28 40.0 40.0 40.0 
 Khalwa 16 22.9 22.9 62.9 
 primary 23 32.8 32.8 95.7 
 intermediate 1 1.4 1.4 97.1 
 secondary 2 2.9 2.9 100.0 
 Total 70 100.0 100.0  
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Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid < 18 years 12 17.1 17.1 17.1 
 18-28 years 16 22.9 22.9 40.0 
 29-38 years 21 30.0 30.0 70.0 
 39-48 years 18 25.7 25.7 95.7 
 49-58 years 3 4.3 4.3 100.0 
 Total 70 100.0 100.0  
 
                                                                       Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 23 32.9 32.9 32.9 
 unmarried 10 14.3 14.3 47.1 
 divorced 10 14.3 14.3 61.4 
 widowed 15 21.4 21.4 82.9 
 children  12 17.1 17.1 100.0 
 Total 70 100.0 100.0  
 
B. aegyptiaca case 
 Sex 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 51 78.5 21.5 78.5 
 female 14 21.5 21.5 100.0 
 Total 65 100.0 100.0  
 
 Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid < 18 years 41 63.1 63.1 63.1 
 18-28 years 10 15.4 15.4 78.5 
 29-38 years 7 10.8 10.8 89.2 
 39-48 years 6 9.2 9.2 98.5 
 49-58 years 1 1.5 1.5 100.0 
 Total 65 100.0 100.0  
 
 Education 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid illiterate 11 16.9 16.9 16.9 
 Khalwa 4 6.2 6.2 23.1 
 primary 47 72.3 72.3 95.4 
 secondary 2 3.1 3.1 98.5 
 higher 1 1.5 1.5 100.0 
 Total 65 100.0 100.0  
 
 Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 19 29.2 29.2 29.2 
 unmarried 3 4.6 4.6 33.8 
 divorced 2 3.1 3.1 36.9 
 children  41 63.1 63.1 100.0 
 Total 65 100.0 100.0  
A.2: Household traders 
A. digitata fruits case 
 Sex 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 27 100.0 100.0 100.0 
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                                                                            Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid < 18 years 1 3.7 3.7 3.7 
 18-28 years 5 18.5 18.5 22.2 
 29-38 years 16 59.3 59.3 81.5 
 39-48 years 2 7.4 7.4 88.9 
 49-58 years 2 7.4 7.4 96.3 
 > 58 years 1 3.7 3.7 100.0 
 Total 27 100.0 100.0  
  
                                                                      Education level 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid illiterate 2 7.4 7.4 7.4 
 Khalwa 3 11.2 11.1 18.5 
 primary 11 40.7 40.7 59.3 
 intermediate 5 18.5 18.5 77.8 
 secondary 6 22.2 22.2 100.0 
 Total 27 100.0 100.0  
 
                                                                    Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 21 77.8 77.8 77.8 
 unmarried 6 22.2 22.2 100.0 
 Total 27 100.0 100.0  
 
Z. spina-christi case 
 Sex 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 25 92.6 92.6 92.6 
 female 2 7.4 7.4 100.0 
 Total 27 100.0 100.0  
 
 Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 18-28 years 10 37.0 37.0 37.0 
 29-38 years 15 55.6 55.6 92.6 
 39-48 years 2 7.4 7.4 100.0 
 Total 27 100.0 100.0  
 
                                                             Education level 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid illiterate 2 7.4 7.4 7.4 
 Khalwa 3 11.1 11.1 18.5 
 primary 9 33.4 33.3 51.9 
 intermediate 6 22.2 22.2 74.1 
 secondary 7 25.9 25.9 100.0 
 Total 27 100.0 100.0  
 
 Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 21 77.8 77.8 77.8 
 unmarried 6 22.2 22.2 100.0 
 Total 27 100.0 100.0  
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B. aegyptiaca case 
 Sex 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid male 8 100.0 100.0 100.0 
 
 Age 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 18-28 years 3 37.5 37.5 37.5 
 29-38 years 4 50.0 50.0 87.5 
 39-48 years 1 12.5 12.5 100.0 
 Total 8 100.0 100.0  
 
                                                                   Education level 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid primary 5 62.5 62.5 62.5 
 intermediate 2 25.0 25.0 87.5 
 secondary 1 12.5 12.5 100.0 
 Total 8 100.0 100.0  
 
                                                                       Marital status 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid married 7 87.5 87.5 87.5 
 unmarried 1 12.5 12.5 100.0 
 Total 8 100.0 100.0  
 
Annex B: Household reasons for entering the selected NTFPs local trade 
B.1: Household collectors 
                                                                        A. digitata fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid poverty 17 22.4 22.4 22.4 
 Income increasing 17 22.4 22.4 44.7 
 unemployment 21 27.6 27.6 72.4 
 paying education cost 21 27.6 27.6 100.0 
 Total 76 100.0 100.0  
 
                                                      
Z. spina-christi fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid poverty 13 18.6 18.6 18.6 
 Income increasing  37 52.8 52.9 71.4 
 unemployment 20 28.6 28.6 100.0 
 Total 70 100.0 100.0  
B. aegyptiaca fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid poverty 5 7.7 7.7 7.7 
 increasing income 50 76.9 76.9 84.6 
 unemployment 10 15.4 15.4 100.0 
 Total 65 100.0 100.0  
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B.2: Household traders 
A. digitata fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid increasing income 25 92.6 92.6 92.6 
 unemployment 2 7.4 7.4 100.0 
 Total 27 100.0 100.0  
 
                                                                  Z. spina-christi fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid increasing income 7 25.9 25.9 25.9 
 unemployment 20 74.1 74.1 100.0 
 Total 27 100.0 100.0  
 
                                                                  B. aegyptiaca fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid increasing income 8 100.0 100.0 100.0 
Annex C: Household main jobs 
C.1: Household collectors 
A. digitata case   
 Main job  
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid farmer 46 60.5 60.5 60.5 
 animal breeder 1 1.4 1.3 61.8 
 student 20 26.3 26.3 88.2 
 unemployed 3 3.9 3.9 92.1 
 farmer & animals breeder 6 7.9 7.9 100.0 
 Total 76 100.0 100.0  
 
Z. spina-christi case 
 Main job 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid farmer 53 75.7 75.7 75.7 
 student 10 14.3 14.3 18.6 
 housewife 3 4.3 4.3 94.3 
 student & farmer 4 5.7 5.7 100.0 
 Total 70 100.0 100.0  
B. aegyptiaca case                                                                      
Main job 
  Frequency Percent Valid Percent Cumula
tive 
Percent 
Valid farmer 23 35.4 35.4 35.4 
 student 41 63.1 63.1 98.5 
 farmer & animals breeder 1 1.5 1.5 100.0 
 Total 65 100.0 100.0  
C.1: Household traders 
A. digitata fruits case  
 Main job 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid farmer 23 85.2 85.2 85.2 
 student 1 3.7 3.7 88.9 
 farmer & animals breeder 3 11.1 11.1 100.0 
 Total 27 100.0 100.0  
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Z. spina-christi fruits case 
 Main job 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid farmer 25 92.6 92.6 92.6 
 farmer & animals breeder 2 7.4 7.4 100.0 
 Total 27 100.0 100.0  
 
B. aegyptiaca fruits case 
Main job 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid farmer 7 87.5 87.5 87.5 
 farmer & animals breeder 1 12.5 12.5 100.0 
 Total 8 100.0 100.0  
Annex D: Ownership of the primary resource of the selected NTFPs 
A. digitata fruits case 
Primary resource ownership 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid state 47 61.8 61.8 61.8 
 private 29 38.2 38.2 100.0 
 Total 76 100.0 100.0  
 
Z. spina-christi fruits case 
                                                   Primary resource ownership 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid state 23 32.9 32.9 32.9 
 private 47 67.1 67.1 100.0 
 Total 70 100.0 100.0  
 
B. aegyptiaca case 
 
                                                  Primary resource ownership 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid state 27 41.5 41.5 41.5 
 private 38 58.5 58.5 100.0 
 Total 65 100.0 100.0  
 
Annex E: Mechanisms for obtaining the selected NTFPs 
 
A. digitata fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid social relation 37 48.7 48.7 48.7 
 permission 17 22.4 22.4 71.1 
 free 22 28.9 28.9 100.0 
 Total 76 100.0 100.0  
 
                                                            Z. spina-christi fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid social relation 21 30.0 30.0 30.0 
 permission 27 38.6 38.6 86.6 
 free 22 31.4 31.4 100.0 
 Total 70 100.0 100.0  
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B. aegyptiaca fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid social relation 35 53.8 53.8 53.8 
 permission 3 4.7 4.7 58.5 
 free 27 41.5 41.5 100.0 
 Total 65 100.0 100.0  
Annex F:  Availability of the selected NTFPs to everyone who wish to collect 
  
                                                        A. digitata fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid no 13 17.1 17.1 17.1 
 yes 63 82.9 82.9 100.0 
 Total 76 100.0 100.0  
 
                                                                  Z. spina-christi fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid no 37 52.9 52.9 52.9 
 yes 33 47.1 47.1 100.0 
 Total 70 100.0 100.0  
 
                                                               B. aegyptiaca fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid no 38 58.5 58.5 58.5 
 yes 27 41.5 41.5 100.0 
 Total 65 100.0 100.0  
 
Annex G: Distance from household collector’s village to collection site 
 
 A. digitata case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid 1-2 kilometers 52 68.4 68.4 68.4 
 3-4 kilometers 20 26.3 26.3 94.7 
 > 5 kilometers 4 5.3 5.3 100.0 
 Total 76 100.0 100.0  
 
Z. spina-christi case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid 1-2 kilometres 53 75.7 75.7 75.7 
 3-4 kilometres 13 18.6 18.6 94.3 
 > = 5 kilometres 4 5.7 5.7 100.0 
 Total 70 100.0 100.0  
 
B. aegyptiaca case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid 1-2 kilometres 37 56.9 56.9 56.9 
 3-4 kilometres 14 21.6 21.6 78.5 
 > 5 kilometres 14 21.5 21.5 100.0 
 Total 65 100.0 100.0  
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Annex H:  Marketing channels household flows 
A. digitata fruits case 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid local door-to-door sales 24 31.6 31.6 31.6 
 roadside 12 15.8 15.8 47.4 
 home sales 23 30.2 30.3 77.6 
 local markets 17 22.4 22.4 100.0 
 Total 76 100.0 100.0  
 
Z. spina-christi fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid local markets 23 32.9 32.9 32.9 
 local door-to-door sales 10 14.3 14.3 47.1 
 roadside 18 25.7 25.7 72.9 
 home sales 19 27.1 27.1 100.0 
 Total 70 100.0 100.0  
 
B. aegyptiaca fruits case 
  Frequency Percent Valid Percent Cumulative 
Percent 
Valid local markets 7 10.8 10.8 10.8 
 local door-to-door sales 8 12.3 12.3 23.1 
 roadside 14 21.5 21.5 44.6 
 home sales 36 55.4 55.4 100.0 
 Total 65 100.0 100.0  
Annex I:  Net, gross cash incomes and the  business costs 
I.1 Household collectors 
A. digitata fruits case 
Statistics 
 net cash 
income in 
US$ 
business 
costs in US$ 
Number of 
collecting 
hours per 
season 
number of 
selling hours 
per season 
gross 
cash 
income in 
US$ 
N Valid 76 75 76 76 76 
 Missing 0 1 0 0 0 
Mean 331.549 4.970 130.250 22.066 336.516 
Std. Error of Mean 33.7143 0.9941 11.3926 1.9021 35.1453 
 
Z. spina-christi fruits case 
Statistics  
 net cash 
income in 
US$ 
business 
costs in US$ 
Number of 
collecting 
hours per 
season 
number of 
selling hours 
per season 
gross 
cash 
income in 
US$ 
N Valid 70 69 70 70 70 
 Missing 0 1 0 0 0 
Mean 202.7310 29.0010 321.7120 68.8406 231.731 
Std. Error of Mean 32.4220 1.0841 20.6810 3.2210 34.3914 
B. aegyptiaca case 
Statistics 
 net cash 
income in 
US$ 
business 
costs in US$ 
Number of 
collecting 
hours per 
season 
number of 
selling hours 
per season 
gross 
cash 
income in 
US$ 
N Valid 65 65 65 65 65 
 Missing 0 1 0 0 0 
Mean 91.4920 6.350010 120.7412 46.3740 97.8431 
Std. Error of Mean 13.9342 0.8841 15.1211 3.7622 14.7814 
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I.2 Household traders 
A. digitata fruits case 
 
 Descriptive Statistics  
 N Mean 
 Statistic Statistic Std. Error 
Royalties costs in US$ 27 121.499 46.2429 
State taxes in US$ 27 180.581 69.4692 
Locality taxes in US$ 27 180.581 69.4692 
Transportation costs in US$ 27 656.170 235.4519 
Stock purchase cost in US$ 27 11027.781 4242.4166 
Total cost in US$ 27 12166.526 4648.3988 
gross cash income in US$ 27 15862.352 6507.5141 
net cash income in US$ 27 3695.789 1861.0839 
Valid N (listwise) 27   
 
Z. spina-christi fruits case 
                                                               Descriptive Statistics 
 N Mean 
 Statistic Statistic Std. Error 
Royalties costs in US$ 27 59.8934 7.2820 
State taxes in US$ 27 89.871 10.9214 
Locality taxes in US$ 27 89.871 10.9214 
Transportation costs in US$ 27 301.9610 36.6500 
Stock purchase cost in US$ 27 1902.321 231.1601 
Total cost in US$ 27 2443.9143 2545.9732 
gross cash income in US$ 27 4635.7233 705.5541 
net cash income in US$ 27 2191.8132 435.8521 
Valid N (listwise) 27   
 
B. aegyptiaca case 
 
                                                                Descriptive Statistics  
 N Mean 
 Statistic Statistic Std. Error 
Royalties costs in US$ 8 138.6932 26.1034 
State taxes in US$ 8 209.7012 39.4714 
Locality taxes in US$ 8 209.7012 39.4714 
Transportation costs in US$ 8 693.1820 130.4703 
Stock purchase cost in US$ 8 4071.6832 766.3710 
Total cost in US$ 8 5322.9521 4233.4212 
gross cash income in US$ 8 8522.6713 1369.0932 
net cash income in US$ 8 3199.7233 684.8201 
Valid N (listwise) 8   
Annex J: Household expenditure from the cash income earned from the selected NTFPs 
J.1 Household collectors 
A. digitata fruits case 
                                                     Descriptive Statistics 
 N Mean 
 Statistic Statistic Std. Error 
Food purchase in US$ 76 205.5610 18.9050 
Education in US$ 76 43.1015 4.3480 
Health care in US$ 76 26.5240 6.793 
Capital accumulation in US$ 76 56.3635 26.9970 
Valid N (listwise) 76   
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Z. spina-christi fruits case 
 
                                           Descriptive Statistics 
 N Mean 
 Statistic Statistic Std. Error 
Food purchase in US$ 70 202.7310 32.4220 
Valid N (listwise) 70   
 
B. aegyptiaca fruits case 
 
                                                   Descriptive Statistics 
 N Mean 
 Statistic Statistic Std. Error 
Food purchase in US$ 65 91.4920 13.9342 
Valid N (listwise) 65   
 
J.2 Household traders 
 
A. digitata fruits case   
                                         Descriptive Statistics 
 N Mean 
 Statistic Statistic Std. Error 
Food purchase cost in US$ 27 554.367 1861.0839 
Education cost in US$ 27 110.8734 94.7238 
Health care cost in US$ 27 221.7468 22.4969 
Capital accumulation in US$ 27 2808.7928 106.4532 
Valid N (listwise) 27   
 
 
Z. spina-christi fruits case 
 
                                                   Descriptive Statistics  
 N Mean 
 Statistic Statistic Std. Error 
Food  purchase in US$ 27 1600.0236 27.4695 
Education cost in US$ 27 416.445 22.4678 
Health care cost in US$ 27 175.345 23.6264 
Valid N (listwise) 27   
 
B. aegyptiaca fruits case 
 
                                                   Descriptive Statistics 
  N Mean 
 Statistic Statistic Std. Error 
Food purchase in US$ 8 2687.7648 453.23371 
Education cost in US$ 8 511.9552 111.44946 
Valid N (listwise) 8   
Annex K:  Types of Household capital accumulation 
 
K.1 Household collectors 
A. digitata fruits case 
 Types of capital accumulation  
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid animals 25 32.9 32.9 32.9 
 poultry 51 67.1 67.1 100.0 
 Total 76 100.0 100.0  
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K.1 Household traders 
A. digitata fruits case 
 Types of capital accumulation 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid animals 6 22.2 22.2 22.2 
 capital for trading 
Baobab fruits 
21 77.8 77.8 100.0 
 Total 27 100.0 100.0  
 
Annex L: Constrains of local level trade in selected NTFPs 
 
L.1 Constrains identified by household collectors 
 
A. digitata fruits case  
 Seasonality of the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid seasonality of the product 76 100.0 100.0 100.0 
 
Transportation cost to market 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid  transportation costs 69 90.8 100.0 100.0 
Missing System 7 9.2   
Total 76 100.0   
 
 Pricing strategy (prices setting) 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid pricing  strategy 32 42.1 100.0 100.0 
Missing System 44 57.9   
Total 76 100.0   
 
 Number of markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid number of markets 60 78.9 100.0 100.0 
Missing System 16 21.1   
Total 76 100.0   
 
 Resource access 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid resource access 69 90.8 100.0 100.0 
Missing System 7 9.2   
Total 76 100.0   
 
Z. spina-christi fruits case 
 Seasonality of the products 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid seasonality of the product 70 100.0 100.0 100.0 
 
 Transportation cost to markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid transportation cost 
to market 
70 100.0 100.0 100.0 
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Low prices for the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Low price for the product 65 92.9 100.0 100.0 
Missing System 5 7.1   
Total 70 100.0   
 
 Demand for the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Demand for the product 40 57.1 100.0 100.0 
Missing System 30 42.9   
Total 70 100.0   
 
 Number of local markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid number of local  markets 61 87.1 100.0 100.0 
Missing System 9 12.9   
Total 70 100.0   
 
Number of buyers 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid number of buyers 38 57.3 100.0 100.0 
Missing System 32 42.7   
Total 70 100.0   
 
 Resource access 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Primary resource access 53 75.7 100.0 100.0 
Missing System 17 24.3   
Total 70 100.0   
 
B. aegyptiaca fruits case 
 Seasonality of the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid seasonality of the product 65 100.0 100.0 100.0 
 
 Transportation cost to markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Transportation cost 
to markets 
65 100.0 100.0 100.0 
  
Low price for the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Low price for the product 55 84.6 100.0 100.0 
Missing System 10 15.4   
Total 65 100.0   
 
 Number of markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid product demand 28 43.1 100.0 100.0 
Missing System 37 56.9   
Total 65 100.0   
 
 Number of buyers 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Number of markets 63 96.9 100.0 100.0 
Missing System 2 3.1   
Total 65 100.0   
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 Primary resource access 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid primary resource access 48 73.8 100.0 100.0 
Missing System 17 26.2   
Total 65 100.0   
 
 Poor resource management 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Poor resource 
management 
55 84.6 100.0 100.0 
Missing System 10 15.4   
Total 65 100.0   
L.1 Constrains identified by household collectors 
A. digitata fruits case  
 Transportation cost 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid transportation cost 
to markets 
27 100.0 100.0 100.0 
 
 State and locality Taxes 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid High taxes 25 92.6 100.0 100.0 
Missing System 2 7.4   
Total 27 100.0   
 
                                                                         Competition 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid competition 16 59.3 100.0 100.0 
Missing System 11 40.7   
Total 27 100.0   
 
 Stock purchase cost 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid cost of stock purchase 14 51.9 100.0 100.0 
Missing System 13 48.1   
Total 27 100.0   
 
 Number of buyers 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid number of buyers 22 81.5 100.0 100.0 
Missing System 5 18.5   
Total 27 100.0   
 
Z. spina-christi fruits case 
 Transportation cost 
 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Transportation cost 
to markets 
27 100.0 100.0 100.0 
  
 
 
 
 
 
153 
 
Locality and State taxes 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid high taxes (Locality & 
State taxes) 
27 100.0 100.0 100.0 
 
  
Competition 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid competition 17 63.0 100.0 100.0 
Missing System 10 37.0   
Total 27 100.0   
 
  
Number of buyers 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid number o f buyers 18 66.7 100.0 100.0 
Missing System 9 33.3   
Total 27 100.0   
 
  
Seasonality of the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid seasonality 13 48.1 100.0 100.0 
Missing System 14 51.9   
Total 27 100.0   
 
B. aegyptiaca fruits case 
 Transportation cost to markets 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Transportation cost 
to market 
8 100.0 100.0 100.0 
 
  
High taxes (Locality & State) 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid High taxes (Locality & 
State taxes) 
8 100.0 100.0 100.0 
 
 Competition 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Competition 5 62.5 100.0 100.0 
Missing System 3 37.5   
Total 8 100.0   
  
Number of buyers 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Number of buyers 7 87.5 100.0 100.0 
Missing System 1 12.5   
Total 8 100.0   
 
 Seasonality of the product 
 Frequency Percent Valid Percent Cumulative 
Percent 
Valid Seasonality of the product 8 100.0 100.0 100.0 
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Annex M: Multiple linear regression analysis results 
 
M.1 A. digitata fruits case 
Coefficients
a
 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
B Std. Error Beta 
1 (Constant) 648,407 161,893 8.10  4,005 ,000 
Producer age (yr) 7,352 15,732 ,025 ,467 ,642 
producer education level   11,756 14,718 ,041 ,799 ,428 
Other income sources (yes/no) 18,320 36,664 -,031 4,500 ,000 
Product price (US$/Kg) 49,219 143,775 ,039     3,342 ,003 
Market transparency (yes/no) 61,919 44,340 ,108 1,396 ,168 
Product demand  (yes/no) 12,573 33,825 -,038 ,372 ,711 
Market access (km) 83,102 27,039 -,022 3,073 ,003 
NTFP availability (yes/no) 4,664 36,746 ,005 ,127 ,899 
Labor input (h/yr) 2,697 ,624 ,285 4,319 ,000 
Resource access (Km) 65,096 17,157 -,202 3,794 ,000 
a. Dependent Variable: net cash income (US$) from Adansonia digitata fruits 
 
M.2  Z. spina-christi fruits case 
Coefficients
a
 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
B Std. Error Beta 
1 (Constant) -898,408 320,190 8.11  -2,806 ,007 
Producer age (yr) 73,759 55,150 ,122 1,337 ,186 
producer education level   40,772 50,885 ,065 ,801 ,426 
Product price (US$/Kg) 2,315 2,082 ,192 1,112 ,010    
Market transparency (yes/no) 172,559 126,763 ,128 1,361 ,178 
product demand (yes/no) 656,714 128,739 ,490 5,101 ,000 
Market access (km) 44,107 55,505 ,063 ,795 ,430 
Availability of product (yes/no) 122,112 131,656 ,271 2,928 ,057 
Labor input (hrs/yr) 33,853 ,542 ,134 2,575 ,020 
Resource access (Km) 365,643 82,168 ,329 4,450 ,000 
a. Dependent Variable: Net cash income (US$) from Z. spina-christi fruits 
   
 
M.3  B. eagyptiaca fruits case 
Coefficients
a
 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
B Std. Error Beta 
1 (Constant) 5,016 3,773 8.12  1,329 ,189 
Producer age (yr) ,356 ,612 ,001 ,581 ,564 
Producer education level -,407 ,468 -,001 ,870 ,388 
Other income sources (yes/no) ,286 1,274 ,931 2,225 ,023 
Product price (US$) ,000 ,082 ,000 -,004 ,997 
Market transparency (yes/no) -1,221 ,998 -,002 1,224 ,226 
Market demand (yes/no) ,846 ,862 ,331 1,981 ,031 
Market aceess (Km) ,551 ,470 ,002 1,170 ,247 
NTFP availability (yes/no) ,067 ,834 ,000 ,080 ,936 
Labor input (hrs/yr) 19,229 ,019 1,000 9,981 ,000 
Resource access (Km) 1,421 1,886 -,001 1,754 ,045 
a. Dependent Variable: Net cash income (US$) from Balanites aegyptiaca fruits 
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Annex N: Household survey questionnaire 
 
Date of interview …/……/……     Village ………………         NTFP type …………………………. 
Interviewed by ………………………………………….           Serial number………………………. 
 HOUSEHOLD CHARACTERISTICS 
1. Sex                                                          a) Male (    )                                b) Female (      ) 
2. Age (yrs)…………………………………. years 
3. Education level                   a) Illiterate (   )           b) Khalwa (   )              c) primary (   )      
d) intermediate (   )                e) Secondary (   )          f) Higher (   ) 
4. Marital status                  a) Married (   )            b) unmarried (   )           c) divorced (   )      
d) Widowed (   )                       e) Child (   ) 
5.  What is your main job?   a) Farmer (   )              b) animal breeder (   )      c) Student (     )     
                                             d) Housewife (….)        e- none (   )              f) others (specify...) 
 COLLECTION OF THE NTFP, COSTS AND REVENUES   
5. Why did you collect the NTFP in question? 
a)................................................ b).................................. c)....................................................... 
d).................................................e)..................................  f)....................................................... 
6.  Where did you collect the NTFP in question? 
 a) Natural forests (  )                                                     b) cultivated forests (    ) 
7. Who is the owner of the resource?   a) Communal    (   )     b) Usufruct (  )    c) State (  )    
d) Private (    )     
8. How did you access to the resource?  
 a) Social relation (  )    b) permission (  )   c) free (    )  d) other (specify..................................)      
9. Did the product in question available to everyone who wished to collect?   
a) Yes (    )                  b) No (    )  
10. If the answer to question 9 was no, why the product was not available to everyone who 
wished to collect?  
....................................................................................................................................................... 
....................................................................................................................................................... 
11. How long did the product in question available over the season?.........................month (s) 
12. How far was the collecting site from your village?........................................................km 
13. Number of collection hours per week........................................................................hour (s) 
 
Date of interview …/……/……     Village ………………         NTFP type …………………………… 
Interviewed by ……………………………………………        Serial number…………………………. 
 
14. Number of selling hours per week..............................................................................hour (s) 
15. Do you tell me the income (SP) did you get from your collection and sales? 
NTFP 
type 
Amount collected per 
week 
Amount sold per week Price per local unit 
used 
Remarks 
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16. How much money from the NTFP local level trade did you spend on............? 
Item Amount of Cash income 
spent 
Remarks 
Food  
Grains 
Bean 
Fruits 
Vegetables 
Meat 
Fish 
Dairy Products 
 
........................................ 
......................................... 
........................................ 
........................................ 
........................................ 
....................................... 
........................................ 
8.12.1  
Education 
School fee 
School uniforms 
Stationary 
 
.......................................... 
.......................................... 
.......................................... 
8.12.2  
Health 
Traditional remedies 
Doctor fee 
Hospital 
 
............................................ 
......................................... 
........................................ 
8.12.3  
Capital accumulation 
Animal 
Poultry 
Capital for trading the NTFP 
Social relations (gifts, transfers) 
 
.......................................... 
........................................... 
......................................... 
.......................................... 
8.12.4  
Agricultural inputs 
Seeds 
Fertilizers 
Patricides 
Livestock vaccines 
Machinery hire (tractor, plough) 
Land rent 
 
........................................ 
......................................... 
........................................ 
........................................ 
........................................... 
.......................................... 
8.12.5  
 
17. Who bought your collection?  a) Traders (   )  b) Consumers (     )  c) Others (specify……) 
18. Where? (Be sure to specify all locations with geographic directions if necessary)................ 
....................................................................................................................................................... 
19. Who sets the NTFP price?...................................................................................................... 
20. What the price was last year per kilogram or any local unit............................................SD 
Date of interview …/……/……     Village ………………         NTFP type …………………………… 
Interviewed by ……………………………………………        Serial number…………………………. 
 
21. Would you tell us the cost did you expend for collection, transportation of the NTFP 
including trading?    
Item Amount paid in SP Remarks 
Royalty   
Commission   
Taxes 
Locality 
State 
Others 
Total 
 
............................................. 
.............................................. 
.............................................. 
............................................. 
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Transportation costs   
Material cost   
Trading costs   
 
 PROCESSING OR VALUE ADDITION 
22. Did you carry any processing activities on the raw material NTFP?      
a) Yes (      )                                                             b) No (     ) 
23. If yes, specify type and describe the process:......................................................................... 
....................................................................................................................................................... 
....................................................................................................................................................... 
24. What are the inputs and tools required for this processing?................................................... 
....................................................................................................................................................... 
25. What was the cost incurred for this processing?.............................................................SP 
26. Where did you sell the processed NTFP? (Be sure to specify all locations, with 
geographical directions if necessary).......................................................................................... 
..................................................................................................................................................... 
27. How much cash income did you generate from the processed NTFP per season?............SP 
28. What were the end products made from the NTFP in question that you processed? 
....................................................................................................................................................... 
29. Who are the buyers and their locations? (Be sure to specify all locations, with 
geographical directions if necessary) 
.......................................................................................................................................................
.......................................................................................................................................................
....................................................................................................................................................... 
 INSTITUTIONAL CHARACTERISTICS OF THE COLLECTOR 
  
30. Is there a union or organization that deals with the product in question?  
 a)          No (   )                b) Yes (    ) 
31. When did this union or organization establish? In ………………………………….............     
32. If the answer to question 30 was yes, is the union or the organization? 
a)  Locally (    )                                   b) State (    )                                               c) national (   ) 
33. If the answer to question 30 was yes, in your opinion, what was its effect on your 
business generally? 
a)  Positive (    )          b) Negative (   )               c) Neutral (    )                  d) I don‟t know (    ) 
34. If the answer to question 30 is no, in your opinion, do you agree with the idea of 
establishing a union or organization?        a) Yes (      )                                          b) No (     ) 
35. If the answer to question 31 was no, please mention the reasons? 
………………………………………………………………………………………………….. 
.......................................................................................................................................................
...................................................................................................................................................... 
 MARKETS AND MARKETING CHARACTERISTICS 
36. Where do you sell your product (s)?   
a) In the village (      )        b) Outside the village (    )           c) outside the production area (   ) 
37. What the marketing channel do you fallow? 
a) Local informal markets (   )         b) Local door-to-door sales (    )             c) Roadside (      )   
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d) Home sales (      )                          e) Town markets (        ) 
38. Do you have opportunity to sell your product to? 
a) One buyer (    )                     b) 2 - 4 buyers (       )                                  c) more than 4 (      ) 
39. How many kilometres from your village to the nearest market for your product? ...........Kg 
40. Do you know accurately what the product is used for?  a)   Yes (     )            b)   No (      ) 
41. Do you know accurately what the price paid for the product by second order trader?    
 a) Yes (      )                    b) No (      ) 
42. Do you know accurately the grading standards used by second order? 
a) Yes (          )                  b) No (     ) 
43. If the answers to one or all questions of 38, 39, 40 were yes, please specify the source of 
the information? 
.......................................................................................................................................................
...................................................................................................................................................... 
 NTFP LOCAL LEVEL TRADE OPPORTUNITIES AND CONSTRAINTS 
44. Would you tell us the major opportunities for the NTFPs local level trade? 
....................................................................................................................................................... 
....................................................................................................................................................... 
45. Would you tell me the major constraints to the NTFPs local level trade? 
....................................................................................................................................................... 
....................................................................................................................................................... 
ON FARM AND OFF FARM ACTIVITIES 
 
46. Which other sources of income did you have? 
No Income source Amount 
generated/owned 
Amount 
consumed 
Price 
in SP 
Annual 
sold 
Price 
in SP 
Remarks 
1 Agriculture                     sack      
2 Animal 
Cows 
Goats 
Cheep 
Camels 
Poultry 
Other (specify) 
 
……………head 
……………head 
……………head 
……………head 
……………head 
……………head 
     
3 Labour 
Local  
Official 
 
………………. 
………………. 
     
4 Remittance       
5 Land rent       
6 Others 
(specify:……….) 
e.g. 
credit/saving,food 
aid 
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Annex O: Photos 
 
                        
Plate 1: Discussion with households in                            Plate 2: Discussion with a tribe leader in 
Tasi village about the most important                              Taski village   
NTFPs.        
 
 
 
                             
Plate 3:  An interview with household in Al-                         Plate 4: An interview with a forester in 
bedaria village.                                                                       Al-abassia forests office.                 
 
 
 
                              
Plate 5: School children on their way to                                  Plate 6:  An interview with the director of  
collect NTFPs.                                                                         Rashad forests circle.                                                                                                                                                                                                                                         
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Plate 7: A woman sells her NTFP in El-                             Plate 8: A trader of NTFPs in Rashad twon. 
abassia local market.   
 
                        
                    
Plate 9: Sellers ran their business in close                            Plate 10: Consumers of NTFPs in local  
proximity to an other in Al bassia market                             markets     
 
 
                      
Plate 11: Adansonia digitata tree inside                                Plate 12: Balanities aegyptiaca trees inside  
the household farm in Jolia village                                        household farm in Elbaderia village  
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